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2 of the Word Coſmography, and the | 
e. of , the Science. 


ſ 
<A Ina ph g > is to give a gene- 1. What is 
nal Idea of the 2. * that is, a De- pr 
ſeription of the Number; Situation, M Rn 
2. Fig igures, — 425 oy 
dies o 8 arts which the e 
viſible Wo | 


And that 
— tro 0 theſe ſeyeralPars 
ticulars, is called Coſmogr p by. baton 


3 This Scienco-s.not oaly-oh. areas LIG io is lk bat +. he 07 


allo in the Conlequgnces which follow from i. For bes . there OY 
| 0L. II 4 


* 4 


rohr 8 per ll. 


© Hde" that it is Of great Advantage to us, to Know the 
. whole Structure of dur own:Hatitation; we may alſo af- 
firm, that there is ſuch x Connexion betwixt the . 
S 
a 7 are n A! tt 
a % . 


b ole 2 Which ate natyrtl, 
—_ feet u5theneareft; 
3 Knowledge of the particular Clin of = of the orld 
= and of eyery Part of it, upon which they depend, as Ef- 


fects do upon their Cauſes. ThivScience is alio of great 
Uſe in pu Ls becauſe it is certain, that we cannot 
have G nowledge of the Situation of different 


Counts gi reſpect to 3 other, without having firſt 
ſettled the Place which the Earth is in, with regard to the 


other Parts of the Univerſe. 
Since the World is the Work, or rather the Di ver- 


3. In what 3. 
Manner it ſion < of the Hand of God, who could divide it into as 
„ - and diſppſe them in an in- 


— to be 
. are 422 Aus 3 it is {rapoſible for us to know 
2 the Number or Order of them, by any Reaſon drawn 


from the Nature of the {Things therpſelves; and we can 
know only by 3 which God was — to 


— 


chogſe, cut of choke Ways in which mi 

| bo pod. VE ug | dee 0 ne 
| by rial 6 fr gee ene or fe 132 
| dh. aſſiſted by all the of Art and Induſtry, will 


permit, that we may go back, as far as we are able, from 


10 the Cauſes; and firſt take Notice, how 
Things appear to us, defore we male a Judgement of the 


Nate and Dilpoſtiop of them 415 


* 48 "+ 4 N W * Pen. | K. 
BY Yor "= VL YAO \ N N J * er. K 2 " ad 
W » _— 44 * 


enn r 


HE © Tho wei me * 
7, -T which we. inhabit, whoſe Superficies| s * 
5 and divided by a great Number of Riy 


certain Fi- 


— | Seas; and though the whole Bulk of Bar 


bounded and limited, (for we know that 1 great many 
Perſons have gone round it different Wars, and — 


N. * that — a 
1. 2. This 


* * 
=: 
i 


2. This” —. muſt 
e 
that mat be a curved one 


bounded by a great man 
would meet-in differen 


—— 


— apr re one c 


cb eee eee 
conſiſt, either of a 2. Ther the | 


e 


But the Earth cannot —— 


Superficies, becauſe theſe 


plain 
les where the Superficies were 
ſome of which we could not but 


connected 
take notice of, but we do not perceive any ſuch Thing: 
On the contrary, where- ever we are; the whole Extent, 


as far as our Eye can reach, appears 
muſt conclude therefore, that the 


N ber by.ons-conti- 


ted by a great many 
— one. 


y plain 
Fink; that the'S 


and level. We 
is not. tertnina- 


becauſe the Earth ap- 


every Where, we have no Reaſon bs 
ies about it is of an unequal Cur- 


vature, and therefore we conclude it to be alike all over 
it, that is, that the Earth and the Waters together are 
of 1 che Figure of a Sphere or 4 Globe, or a Ball, which 
is the ſame Thing. 4 0 

1. . The Figure of 4 Sphere, 8c.) \Circamference of the Earth's Orb; 
Concerning the Earth's round, the Journey which his Head Haves, 
See Varenins's Geography. Book 1. | exceeds that of his Feet, by the Gr 


Seck. 2. and Tacqner's Aſtronomy; 
Book I. Num. However it is 
certain that the Fannie is not exactiy 
— truly round / but its - Diamerer at 

. Cycle is to its Dia- 


in bis — 
Book I. Chap. li. Neowb. 6. has drawn 


ſome very neax "Conſequences from 
the Roundnels of the Each; which I 


ſhall add here. | 
Firſt then.” If." any” Part of the | 
Earth s Superficies be 5 Men can 
e more ſtamd upright it, than 
they can the Side of a Mountain. 
„ Becauſe "the Snperfi- 

cies F the Earth i globons; the 
Head of a Traveller goes a longer | 
Journey than his Feet : And he who | 
rides on Horſeback, goes a longer 
Tere than be who walks the ſame 
ou Foot: So likewiſe the upper 

Par of the” Maſt of # Ship yots more 
Wax. thats che Tower, viz. Becauſe 
they move in Part of a larger 


camperence of 4 Circle, whoſe Radins 


1s the Mani fleight. 
Fourthly. If a a Veſſel full of Wa- 


Some of the Water wonld contiunall 
ren over, and yet 
be always full, viz. 
rs of the Water would always 


LIES io bet es a larger 


— Tf a Veſſel Fall F Va- 
ter wore carried Aireciſh downwards, 
though none of it ran over, yet the 
Veſſet wonld not be full, viz, Becauſe 
the Superficies of the Water is raiſed 
-- gh inco the part of a leſs 

e 
WER — Sixthly. That 
the ſame Veſſel will bold more Va- 
ter at the Foot of a Mountain than 

. Top; and more in a Cellar 
chin in a Chamber. 


That two . Threads ben which two 
Steel Balls hang perpendicularly, are 
dot parallel to each other, but Parts 
f two Radins's which meet at the 


Cucle. 


+ Thirdly; 


A 


W_—_ 1 
14 


V Man goes the whale 


Center of the Earth, 


. 3. This 


ter. were lifted mp perpendicular, 


the & * wo - 
the Su- 


— 


To which may be added. Laſtly. . 


* 


% % 
/ 


„% - QKROHAUET Y'Sysrdm Pert II. 
3-Of the Air» 3. This Globe is every where ſurrounded with Air, 


1 the Heavens 
1 1 beyond which is that immenſe Space which is called tbe 
9 Heavens, wherein we ſee a vaſt — on Among 


F. I re- end Wang: A 
© 4 That there. 4 r 
2 Fs. amg e with to each other, which is the 


Stars and 
Planets, Dy why they are fixed Stars; on the contrary, 
——_ one Farce change bange their Place, and are there- 


x — — = by 
. Of the * The umber of 7? Stars which appear to | 
ee naked Eye, is a 1 ſome of 


” Ser, which have appeared but lat and were unknown to 
the Antients; and they on other Hand faw' ſome, 
. ee There are alſo ſome Stars 
* r but for a ſhort Time, as that which was ſeen 
. ee 
ter any of t i- 

1 ng by Degrees in about fix Months it total 


Mg the oy are only feven Planets, the 1 
Poop ati are, the Suns the. Moos, Merewry, Venus, Mars, Jupiter and 
1 VVhat 4 The'A jents diſtinguiſhed the Whole of the fix- 
% ele. ed * into? ſeveral Signs or Conſtellations, ro which, 
without any other Reaſon than their own Fancies, 

they Bard: the Names of Bear, Lion, "Mermaid, Ser 


8. That Ry - Beſides the Thouſand and Twenty Two fired hows 


great mam now tnentioned, intumerable others may be ſeen 2 
Navy be fem 2 Teleſcope; and thee may allo be Lein four linle Pla 
Sy the help of nets' which al ways accompany Fun at a ſmall Diſtance 
ee. 1 him, and 1 another little Planet always attending 
2 Saturn. a | 
BS - o. How the 5 The Sw and Moy are che Principal amongſt the 
Planets may Planets, and theſe are eaſily * * 
Ws Rene nets can be known only by * 
= tions, and by the Dot: of Fel Light, 
A not twinkle ſo. much as that of the fixed Stars. 
10. The, 10. All the Stars, as well the fixed, as the Planets, ſeem 
| parent Meri- to us, to deſcribe a great many Circumferences of 


ahh He lel Circles, and to move from the Eaſt to the W 


r 
leſcope hve |! n Fungus mnowng 
* of | 


| 


. Another little Planet, 8c. ) Nay U l as Caſſini and Ilageni- 


11. They 


of Natonat Pires. 
11. They | perform. their Revolutions in pretty near N 

qual Times; and the Time which the Sun takes up in SINK 

going one Round, is called a natural Day, and is com -\ 

monly divided into Twenty-four Hourt, and each Hour 

into Sixty Minutes. | 


* 


% 


- 


CHAP. III. 
T8 t 1 


Ne 23 0 gt 263 10 
Conjetures how ta explain the apparent Motions of 
F +» dw FIDE. 


HES E Obſervations being allowed, there have been 1. The ff 
two Hypotheſes or Suppoſitions made, in order to e 
account for them. The firſt is, that the Earth continues Er ares 
at Reſt in the Middle of the World, and that the whole nor more. 
Heavens move round it from Eaſt to Weſt, and carry 
all the Stars along with them. | | 
2. The Second ſuppoſes on the contrary, that the Hea- 2. The ſecond 
vens and the Stars, > not really move round in Four ro 
and Twenty Hours, as they appear to us to do; but een, & 
that they are indeed at Reſt, and ſeem only to move ; ner move. 
becauſe the whole Maſs compoſed of Earth, Water and 
Air, and of every Thing which we ſee here, does really 
turn round its own Center from Weſt to Eaſt. | 
3. The firſt of theſe two Hypotheſes or Suppoſitions, 3. 77a 
was maintained b Ariſtotle, Hipparchus, P tolemy, and a 72 wer⸗ 
great many Philoſophers. e TH... 
4 The latter Hypotheſis was maintained by Ecphantes, ,. d were 


ans,.' Archimedes alſo ſuppoſes this to be true, in his Book P. 
Entituled, Of the Nu of Grains of Saud. This Opi- 

nion, after having been buried in Oblivion for many A- 

Ke. was revived again by Copernicus about Two hundred 


5. If we conſider theſe two Hypotheſes,. we ſhall find 5-T%ar ei- 
that they will both equally ſolve theſe Phænomena and rb ing 
neral Obſervations; for all the viſible Parts of the i anſwer 
eavens will ſeem to turn round from Eaſt ro Weſt “ Phenome- 
in Twenty-four Hours, the fame in one Hypotheſis as in 
the other, Wherefore having as yet no Reaſon to fol- 
low the one rather than the other, we ought to ſuſpend 
our Judge ment with reſpect to each of them: But be- 
| A 4 caule 


Seleucus, Ariſtarchus, Philolaus, Plato, and the Pythagore- of the latter 


* 


„ 1 RORAVLT « s Par H. 
cauſe, we have undertaken to upon the particular 
Phenomena, which cannot be done without being of 


one Opinion, or yg Part with one Side, let us" firſt 
| ſuppoſe the common Opinion to be the true one. 
& —h—_ $47 4 | FL. ; l 1 1 | it ” 
| CH A p. IV. 
x Snot 40A ED 

Of the Figure of the World. 
$3 $5072 Of the principal Points, Lines and Circles, "which are 

=. imagined to be wpon the Superficies of it. 


1. By thefor- XX E cannot conceive any Body to be in Motion 
* 3 2 without comparing it with other Bodies, to which 
© Hens are ling. it is differently applied. Now upon this Suppoſition, that 
ted andthe the Heavens move, we muſt neceſſarily compare them 
8 ſpber;, with ſotnething that we imagine to be beyond them; and 
F  calFigzre. therefore we cannot but ſuppoſe them limited. And be- 
”  -— _ cauſe Reaſon and Experience ſhow us, that a Body in- 
dluded within another, cannot move freely, if there be 

any Angles on its Superficies ; therefore ſince the Heavens 

appear to move very. freely, we do readily conceive their 

uperficies to be without any Angles, and conſequent! 
ſpherical; and further, not concerning our ſelves with 
what may be beyond this Superficies, -but only taking 


2 all that is contained in it for the Univerſe, we affirm, 
7 "EP World, or the Univerſe, is of a ſpherical Fi- 


2: Of the A 2. When we ſuppoſe the whole Heavens to turn round 
nal Circles. every Day, and to finiſh their Revolution in T'wenty- 
four Hours, we imagine at the ſame Time, that eve- 

ry Point in them except Two, deſcribe Circles parallel 

| 8 other, and theſe are called diurnal or daily 

3. e 3. Theſe Circles are all unequal, and the largeſt of 

dun, them is callgd the Equator, or the Equinoctial Circle. 

en, . The two Points in the Superficies of the Heavens 
Fail which do not deſcribe any Circles at all, but only turn 

| about themſelves, are called the Poles of the World. One 
: of them, viz. that which is in the Part of the Heavens 
vilible to us, is called the Arctict Pole, and the other the 
eAnterdich. _ f | 

bo 5- The 


* 


Chap. 25 of NatuzaL, PuitosgrRr. 9. 

— he Line which þ goes ou one Pole to,the f Av- 
alles: thang the of the Earth, s ca 7, | 

led 2 the World. | 

6. Since we can always ſee one Half of the Heavens, 6._That the 

in what Part of the Earth ſoever- we be, if our 2 d rags. 

not hindred by Mountains, or ſome ſuch Thing, Sc e th 

2 Earth is ne 

Bigneſs, compared with the Heaveng, and Mo taps be it may be 

taken for a Point, with regard: to the vaſt Extent of 


them * 
7. The Circle which-ſeparates the vilble Patt of the 7.0 Of the Hem.” 
Heavens from that which is inviſible, is called the Hori. | 
zan, which is different according to the different Fart of 
the Surface of the Earth where we are 

8. The Poles of the Horizon, are two tit the Su- 5. Of ehe K. 
perficies of the World, each of them equally diſtant from 2, Ne 

every Part of the Horizon; that Pole Which is over our 
Head is called the Zenith, and the other the Nady. 

The Meridian is that, Circle which we imagine to 9. Of theMe- 

paſs rhrough boch the Poles of the World, and the Poles 4. 
of the Horizon. 


A 


10. It is evident, that the Meridian alters, if we go to 10: Ther che 
any other Place, JO; is Eaſt or ift. pee is 

11. The. Cir 1 25 WE. openly " rough ov — 
the Poles of the and every Poin Equa- 3 | 
tor, are called — — Gries — 

e eee clinarion 
both Poles of the Horizon, and every Point of the Cix. 12 12. of Ai 
cle, are called Azimuths or vertical n N "1 

13. Moſt part of theſe Thi 8. Of the 
transferred to the Superficies of * Thus — 
Earth's 5 Equator, or Te reg Line, or in general "oy 

is a Circle which we imagine to be on the, 

Surface of the the Earth directly under the Equator of the | = 


ir 
1 Part of the Axis of the 14. Of u. 
Wola, ind ied nth 8 n * e en 
15 z Bore ns he Fa RE 
of its Axis. 7 Lag, 
16. Tb⸗ en Earth, which are alſo.called * fee | 
Circles of Latitude, are a great many Circles paſſing Ts of the Be ny Circles | 
the Poles of the Earth, and the ſeveral Points of the ; 
g f : | 
I is vB 
7. Irre, — | 


2 rſt Meridian, and Ptolem has been 2 
uſu l who che for the rt Mend | | 
an - | 


_ 154777 e part If. 
9 e chat den chrough/ the Iland of Niere, 
N | 
2 18. To du the: Order and Number of Meridians, it 
þ 14 a; reckon them from Weſt ro Zaſt. 
1 19. The Circles Longitude upon the Earth, are a great. 
a many Circles, which we - conceive on its 8 
r to be parallel to its Equator, they are on both Sides of 
Fa Le e eee 


20. >; All he Circles which we e to be, either in 
Heavens or on the Earth, 8 
Hundred:and Shay equal Parts, which are called Degrees, 


9 


Ws | every is divided into Sixty Parts, which are 
ou et Mpnutes, & c. ſo that the Word Minute is ambigu- 
2 A as well the N E e an 
* * 1 eke | 
IA 48'S | & "1128 - * " 
ar Oo reer 
e N The i Warld. 


4 © 8 8941 - 2 * 0 
„ — — . — 


1 11 PHE 12 77 Heavens, vides the World, in- 
1 1 to. two. equal Parts; chat in which che Ar&ich Pole 
RS ihe W Larte 9nd abe other is called the | 
| "* Southern Part. 

2 55 2. The. Niotiog gf the Equa er u the Meaſure, of 

Uſe of 2 me, fr e jodg the Tie to be more or ls ce * 

n or — Degrees of this G 

5 —_ Xt pace in which there paſ- 

- ſes fifteen Degrees of the — and the 
Space in Which it te Ae Par ef Fern 

| 23 that is Minutes, is a Minute of an 


225 % ries, che. Wield kno. res com.» 
= as. the Parts, which are called Hemiſpheres, that which. is „Able 


enn Hemi e, and the other the 
. lower Hemiſphere. __ 12 55 


8 When the Horizon cuts any 1 


| Ds of th Pike that- thoſe Stars which are in theſe Circles riſe and 
. on the other hand, when it does not cut any, it is an 


Argu- 


{ 


T1z01 

7. 
” 
in t 
Nor 
Sout 

9 


1 


Ss E. PEE Frs RY SAF 


Chap. 1. of NATURAL PHILOSOPHY, Ik; 
Argument chat the Stars which are in theſe diurnal Cir- 
cles, do not riſe and {er at all. 
5. When any of theſe Circles are cut by the Horizon, 5. Of the 4. 
per Pare is called the diurnal Arch, and the lower was! and 
. Fee 8 
tity of theſe Arches, ſhows us how long 6 


Uſe 
2 is in them, is above, or below the . thſe dries 


rizon. 
7. The Four Points where the Meridien and the E- 5-07 the ce. 
quator cut the Horizon, are called the Cardinal Points. TT 
8. The Place where the Meridian cuts the Horizov at of the 
in that Part where the 4r#ich Pole is, is called the d, 
= and the Point oppoſite to it, is called the 
Prot An 
9. The Place where the Equator cuts the Horizon ON 5- 
that Side where the Sun-riſes, is called the Eff, and“ = 
53 to it, is called the Jef. 


10. The Place which, is between any two of thoſe, has 1. thein- 


its Name from the Compoſition of thoſe Two; thus Pag.“ 
the Place which is betwixt the North and the Eaſt, is 

called the * North-Eaſt, that which is betwixt the North ® See Vitru- 
and the Weſt, is called the North-Weſt ; that which is Jg. . 
betwixt, the South and the Eaſt, is called the Sourh-Eaſt, 

and that which is betwixt the South and the Weſt, is 

called Sourh-Weſt. 


* 


11. The Meriden divides the World into two equal N 


Parts, that which is on the Side where the Stars riſe, * Ala. 
called the Eaſt, and the other the ef. 
12. The Meridien divides the diurnal Arches into two 12. Another 
Parts, and therefore ſhows, that the Diſtance of % 2. 
the Stars from their Riſing to their coming to the Me- | 
ridian, is equal to the Diftance from the Meridian to 


13. The Meridian determines the greateſt Altitude a- 73: Are 
bovs the Horizon, of thoſe Stars which riſe and ſet; n 


and both the and the. leaſt Altitude of thoſe | 
Stars which never ſer. - >. 13. 


14. The Arch of the Meridian contained betwixt the 14 14. Of the E- 


Pole of the World and the Hoyizor, is called the El- Ff. df 


vation — the Pole, and fo likewiſe the Arch of the Me- the Equator. 


15. Each of the two Elevations, is the Comple- 17. Each of 


theſe is the 


ment of the other to ninety Degrees, that is, either of them Complement of 


being taken Out of ninety n the Remainder is the the » other to 
other. | ninety De- 


16. The *** 


* 


15 _ ROHAOET'E Sts fx _— 
16. The Uſe 16. The Cab of Declization ſerve to ſhow the Diſtarice 
Te Of any Star from the Equator; for what we call the 

Declination of à Star, is nothing elſe but an Arch of 

\ ws one of theſe Circles CONN between the Star and the 

. Equator. 1 | 

17. N. % 17. The Azimuths a to ſhow the Altitide- or > 

1 Elevation, of a Star above the Horizon, or how, fur it is Hi 

_ diſtant from this Circle. 

18; Huother 18. The firſt Arinunb being that which cüts the 
1 Meridian at right Angles, and from whence we 

| to number the reſt ; it is evident, that if we know in 

r Star i. e 

| 12 
8 Uſ 19. The terreſtrial Kr divides. the Earth into 
Bla Equa- W696 ual- Parts, that in which the Arctiat Pole 
or. = orld is, is called the Noych, and the other the 
20: Anerber  * 20. From this Circle we. begins: to teckon the Lat 
Uefit rude, ſo that the Latitude of an) Town or other Place 

of the Earthz is the Arch of a terreſtrial! Meridian con- 
tained betwixt ſuch a Town or Place on the Earth and 

n Equator ' | 
21, That the 21. who live in the terreftrial 1 have 
Latiende of their” Zewitin the celeſtial Equator, and they who li 

zo the at any Number of Degrees diſtant from the terreſtri; 

mM oy" „have their Zenith as far removed fromm the ce. 
the Herizn 1 ; and there is always a quarter of 
| a Circle contained between the Zenith and the Horizon, 
tis latrer Circle muſt necellarily be as fur diſtant from 
the Pole, as the Zenith is from the celeſtial Equator”: 
So that the Number of . of the Elevation of 
the Pole above the Horizon, is er cr equal · to the Num- 
ber of the Degrees of the Latitude; wherefore if We 

48 know one of theſe, we know the other alſo. 
1 22. In order to find the Elevation of the Pole above 
ayer rt ge the Horizon, we muſt» obſerve the greateſt and leaſt 
Pole abope the Height of any Star which never ſets, and half the Dif- 
Horizon. - ference of theſe two Heights, added to the leaſt, or ta- 
n give the Elevation of the 


23. A Er. 23. Thus we obſerve at Paris, that the leaſt Height of 
e. © the Star next to the Pole above the Horizon is 46 Degrees, 

des, 25 Mi- 
ts is 5 De- 
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805 


25 Minutes, and its greateſt Height 51 
nutes. The Difference of theſe two H 


o , * hs — 
588 
„ = 


3 geteess the half of which is 2 Degrees 30 Minutes, 
* Vieh added. to the leaſt, or taken from __ klage 
N eig 


\Chapt 5+ of Nr 


Height, makes 48 Degrees, 55 Minutes for the Eleva- 
tion of the Pole, and conſequently this is the Latitude 
at Paris. r 

24. It is to be obſerved, that if 2 be at * 222 the 
Height above the Horizon at a given Hour, it- muſt deſ- t Me- 
cribe hoes churn inthe, Bee K come hs greateſt th 25 2 


N 0 
* 9b 
: 3 


Height; and becauſe this will take up twelve Hours, it 2 i Fra- 


aica 


is evident, that the Star ought to be viſible all that Time, . be 
which ſhows, that ſuch' Obſervations cannot be made but we 
in the long Nights of the Winter. „ 
cle of Longitude in a Point from whence we begin to 777 
reckon the Longitude of every other Point in that Cir- 

cle. For what we call the Longitude of any Place TT; 
the Earth,” is nothing elſe but the Arch of any Circle of _ 
Longitude, contained betwixt the firſt Meridian and that FO 
Place, counting from Weſt ro Ea: Thus we fay, that 

the Longitude of Paris is 23 30 Minutes, by 

which we mean, that the, Arch of the Circle of Long;- * 
tude which paſſes through Paris, and is contained between 
that City and the firſt Meridian, is 23 Degrees, 30 Mi- 

nutes. a 7865 

26. The Circlet of Latitude and the Circles of Longitude, ——— 


interſect and divide each other mutually. And indeed if Laird. 
Ig | 


we ſuppoſe, that there are Three hundred and ſixty 

mi-circles of Latitude equally diſtant from each other, and 
One hundred and eighty Circles of Longitude equally dd 
ſtant from each other alſo, they will divide other 

by cheir Interſections into Degrees; fo that if any Town 

be upon the Thirtieth Circle of Latitude, this ſhows it 

to have Thirty Degrees of Longitude ; and fo likewiſe, if 

it be the Fortieth Circle of Longitude; reckoning 


from the Equator to the Pole, this ſhows it to have For- 7” YG 


27. Beſides theſe particular Uſes of the feyeral Circles 27. The ge- 


of the Sphere now mentioned, there is one which is 27107 of 
common to them all, and which ought prineipally to be 2 
conſidered in this Place, and that is, that all of them to- 
gether, do firſt help us to determine the apparent Motion 
of every Star, by which Means we come to the Know- 
82 of OW . rade firſt examine that of 
nz roperties of whic t to be enquired 
into, before we conſider thoſe of — Stars, as be- 
ing moſt neceſſary to be know)wn. 


1 
„r , 
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| — 155 * 1 to Jeſerive every Day from 


Eaſt to Weſt, a Circle parallel to the Equator. . 
2» The ſecond 2. We obſerve, that the Sun does not deſcribe an ex- 
Phenomenon. act Circle ev 74 ſucceſſively, for it does not riſe pre- 


Ciſely in the oint of the Horizon any Day, that 
| | "v9 Day. before. 
ber The third Ve lo alters its Courſe, in paſſing croſs the 


d make © great mary: Neri 
gags 1n.the Net and e great many in the. Souther 
Parts of the World. 
4. There are certain Links in the Wide am in 
ee, the Meridia, which the Sun never paſſes ; / theſe Li- 
mits in the Meridian, ate Twenty three Degrees and 4 
Half diſtant from the Equator on each Side. 5 
When the Sun riſes near either of theſe Limits, 
—_— FR: 
IO WE FOE Hy Ret Ine. he 
| uator 
6. The ſixth 5. We thn ts flower from Eaſt to Weſt: than 
Phanomenen. the fixed Stars, as is eaſie to be obſerved ; for if at any 
Tune we fee 4 Star in the Meridian, two - or--three 
Hours after the Sun is ſet, and look upon the ſame Star 
a Month: after, at the fame Hour from Sun ſet, the 
. Degrees, diſtant from. the Me- 


1 


2 7. The Sun appears bigger in the Southern Part than 


„ hr oe 
2. I. eighth 8. The Sun makes ſeven or eight Revolutions more in 
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LINES SVN e 
ET us imagine in the of the World, a cr. 1:05 
cle, whoſe. Poſition is ſuch, that cutting the czleſtial .fr. 


Equator in two Points diametricall 3 to each o- 
ther, it makes with it an Angle of ty-three Degrees 
and buf: This Gd we hall henceforth call the E- | 5 


clptick. . Hos 
ne ben Ler us imagine further that the Sun is fo carried 2 
| the common Motion of the t roger 
—— r * 
ner, the Place of the Heavens in which it is contained 
(and which may be called its own Heaven) car- 
ries it from Weſt to Eaſt in the of the Ecliptick, 
in which it advances near a Degree every Day, in a 
Circle | whoſe Circumference is not every where e- 


qually diſtant from the Earth, but, & a little nearer 


it in the Southern Part of the World, than in the 55 


Northern, P 


3. This Circle, whale; Center i different from the Tang” 
Concer of the Earth, is called the Sun's excentrick Orbit: : me 
That Point of it, which is at the greateſt Diſtance from N : 


be Ber: 
4 By m means of this Ade of which chus 4. This ie. 
was the Inventor about 120 Years before the Birth of e 


veel which muy be | here. or ellewhere * * = 

F. And firſt, e Homemade e . Whj ths 
from Eaſt to Weſt, it is evident, that the Sun muſt Yom ſms 
likewiſe. move round in the fame manner, We: Lale . 
a Circle parallel to the Equator- 

6. Seconuly, Becauſe the Sun goes forward r 
gree in the Ecliptick every Day. it muß bene ts De. la f 
clination every Day, that is, its Diſtance from the Equa- z1,;.... 
tor; and conſequently it muſt riſe every Day in a 
rent Place, and never e eee 
„ eee 1 

| ed ct: v. rh, 


= BRL g- in Pat II. 
7. Thirdly, The Ecliptick extending it ſelf both into the 


RR Northern ä f the World; the 8 
cles, bath in = - h * TY muſt my 


va ling thro 
Zabel, de — dee each Side of the 


Parts. 

. pe, 8: Fourthly, And beczuſe it hever moves out of the E- 
2 — —— clptick, it can never be further diſtant from the Equator, 
ee Ss than the Ecliptick it Telf is; therefore there are certain 
riſes. Li boch in the Horizon and Meridien, beyond-which 


it never 
9. Fift As the Poſition of the Circumftrence of the 


— nave 
does not be u 5 the Heavens now is, _ extreme Parts of 


cor of, Ring the fame Degree, are not ſo unequally diſtant from the 
ee he Eclipack which: dre f. 


— ole, rheſt froth 15 as in thoſe Places where theſe Circles in- 


terſect each other. Wherefore the Sun ought not ſu fen- 


fo Alter its Diſtance from the uator every Twenty- 
3 when it is near thoſe — 

5 tick and EquinoCtial Circle are at greateſt Diſtance, as 
When i is near Where they interſedt; and conſequently” it 
muſt at that Time leſs ſenſibl Aer its —— 
FROG tf nag the Meridian every Day: : 
free frm Weſt, ought to be ſo much lower than that of the 
Z fred Sears, 18 'B i advances every D towards ' the 


5 

75 he 2 4 Sevjeirbly; The Sun being nearer the Earth When it 
rt is in the Soathern Part, than when it is in the Northern, 
mn 


14. Fri the 12. EitÞt Becauſe there is a greater Part of the Sun's 
. * contained between the Equator and the 
D e Arctick Pole, than between the ſame Equaror and the An- 
tarctick Pole,” therefore the Sun has more Degrees to paſs 

than in a to the through, and conſequently more Revolutions to-make 
. in the Sbuthern Parts 6f che 
of 235 * O's: 

x I NOW if we lol upor an yirlfici Sphere, which 
8 s are not 5 the natural Globe of the World, we ſhall ſee, 
alc n the diurnaſ*Cireles' which the Sun de- 
. which is cut 
nar into two equal Parts by the Horizon, that thoſe-Cir- 
cles which are on the Northern Pae of the Woll have 

the Diurrial Arch bigger than the Nocturnal, and thoſe 

on the Southern Part, have on the contrary, the Noctur- 

nal Arch bigger than the .Diurnal; whence © Hy 


— 
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follows, that when the Sun is in the Equator, the Days and 
Nights muſt be equal, when the Sun is in the Northern 
Parts, the Days muſt be longer.than the Nights, when it 
is in the Southern Parts, the-Nights muſt be longer than 


14. We ſhall alſo ſee, that the Difference betwirt the 14. 13; 
diurnal and nocturnal Arch of one and the fame Circle, is ſo /* the lng 
much the greater as the Circle is further diſtant from the 3 ; 


Equator ; whence it follows, that the longeſt Day muſt 
be, when the Sun is at its greateſt Diſtance that it can 
be from the Equator on that Side where the viſible - 
Pole is; and on the contrary, the ſhorteſt Day muſt 
be when it is furtheſt . diſtant towards the inviſible 
Pole. | 


Circles are divided into two equal Parts; and there- 1 
Ne n Nene the D i d & 8 
ights. | | | 
16 We may obſerve alſo, that the further any Place 16. The fer- 
is diſtant from the Equinoctial Line, and conſequently the a ge, 
higher Elevation of the Pole be, ſo much the greater the Zqmarer, 
alſo will che diurnal Arches be, than the Nocturnal, on 2. Bre e 
that Side where the Pole is elevated: Whence it follows. 
that when the Sun deſcribes theſe Arches, the Days ought 
to be longer than the Nights in proportion to the Diſtance 
from the Equinoctial Line. | | 
17. The diurnal Circle, which the Sun deſcribes when 17. bar there 
it is at the greateſt Diſtance from the Equator. to- , >=» 


wards the viſible Pole, being diſtant from the Equa- s,, 


by ſee this whole diurnal Circle; whence. it follows, 
ey have one Day Twenty-four Hours Ong. | =p 
18. By elevating the Pole of the artificial Sphere above 18.7%at thoſe 
the Horizon to the Zenith, ſo as to repreſent the Situa- e, 
tion of the natural Globe, with regard to thoſe People hats Da 
who live upon the Pole of the Earth; we ſhall find the «n« « Nigt: 
Czleſtiak Equator to; coincide with the Horizon; and , ett, 
therefore, ſo long as the Sun is in that Part of the | 
World,” whete the Pole is gel. it will be , vi- 
* ible 


* 


ws "ROMAULT"s SySTEM Piat II. 
ſible to that People, that is; it will be Day all that Time; 
and on the other Hand, as che Sun will be inviſible as long 
as it continues in the other Part of the World, it follows, that 
their Night will be very near as long as their Day was. 

19. Dae 19. We imagine the Ecliptick, as we do all the other 
ave Ze6t46* Circles of the phere, not to have any Breadth ; but we 
take a Breadth of ſix Degrees on each Side of the Eclip- 

tick to compoſe a Breadth' of twelve Degrees, to which 

we give the Name of Zoaiack; ſo that we may; ſay, the 

Sun is always in the Middle of the Zodiach: 

20. Of the 20. This Circle is commonly divided into twelve e⸗ 
metve ne- qual Parts, Which are ealled a Twelve Signs; the order 
of which is reckoned from Weſt to Eaſt, beginning at 

the Point _— the uator and Ecliptick interſect 

each other, and nals Sun by its Moti- 

a, ps em een v0 the N Parts of 
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221. Of te 2 i which the Antients thought fit to 

242 tbe Ne. Li Signs, are, Aries, Taurus, Genm:, Cancer, Leo, X 

20, Libra, 

Ec 

abi 

En 

the 

ma 

poi 

cor 

be 

ſho 


Scorpio, Sagittarius, Capricornus, Aquarius, 
and Piſces. 


| 22. Vrin 22. Theſe Names are taken from the twelve Conſtellati- 
=, 3 ons which were in theſe Signs in Hipparchuss Time; bur 
; . they have changed their Places ſo much ſince, that the 
1 Conſtellation called e, 4s got out of the Sign Aries in- 
23. Ofthe E- 23. There are Four remarkable Points in the Ecliprick 
i "Two of which are in thoſe Places where the Ecliptick 

and . interſect each other, which are called the E- 
4 Points in particular, becauſe when the Sun is in 
Hel 'Points, ie i the Equinor, that is, the Days and 

Nights are equal. 
* 2% The other two Points are in thoſe Places which 
are ft diſtant from the Equator, and are called the 
ices, that is, the Points where the Sun ſees to ſtand 
| ll; not that when it is got thither, it does not move 
1 / as uſual, either with that Motion which it has in com- 
A mon with the Heavens from Eaſt to Weſt, or with its 
own proper Motion in its Heaven from Weſt to Eaſt; 
but becauſe it does not ſeem to advance either towards the 

; North or the South: 

| 25-Of the” 25, When the Heavens turn round in Tyrenry-fou 
Narr n 
to the Equator, which are called the Tropicks ; that is cal- 
led the Thopich of Cancer, which is deſcribed by the firſ 
Point of the Sign Cancer; and 1 


| oints . 


Chap. 7. F Natural PRitosorhr. 19 
Capricorn, which is deſcribed by the firſt Point of the Sign 

26. As the Ecliptick is Twenty-three Degrees and 4 16. Of the 
oy . from the Equator, fo are the Poles of the Bl 
Ecliptick as far diſtant from the Poles of the World: 
Whence it follows, that by the diurnal Motion of the 
Heavens, the Poles of the Ecliptick muſt deſcribe Cir- 
cles parallel to the Equator, which are Twenty-three De- 
grees and a half diſtant from the Poles of the World, and 
theſe are called the Polar Circles. | "7 
27. If we transfer the two Tropicks, and the two Polar 27+ Of the 
Circles to the Surface of the Earth, it will be divided 2 
into five Parts, which are called the five Zones; that 
which is contained between the two TFopicks, is called 
the Tbrrid Zone; thoſe which are contained between the 
Tropicks and the Polar Circles, are called the Temperate 
Zones; and the two remaining ones, each of which 
5 in a Polar Circle, ate called the Fri- 
28. The Time in which the Sun goes through the whole 28. 0f «Tear, 
Ecliptick, is called a Ear, and is 365 Days, 5 Hours and n 
about 49 Minutes. 2 | 1 : 
29. this Year might obtain all over the Roman 29. Of the 
Empire, and that the 5 Hours and 49 Minutes, which J 7 
the common Year conſiſts of above 365 Days, might is et cmd. 
make the leaſt Error that could be; Jer Ceſar ap- ' 
pointed, that for the future, every, fourth Y ſhould | 
conſiſt of 366 Days; by this Means, the Year would not 
be above eleven Minutes, or thereabouts, longet than it 
ſhould be; which was thought to be an inconſiderable Error. 
30. However, this Error fo increaſed by little an lite 30. Of the 
tle in length Time; that whereas in the Timez . 
of the firſt Chrift;ans, the Sun entered into Aries not 
the Twenty-firſt Day of March, Fifteen bundred Years ©. / 
after, it entered the Eleventh, which is ten Days diffe- 
rence: And this was the Reaſon of Pope Gregor þ& 
ordaining, that this Errour of ten Days ſhould be taken 
out of the Year 1582, ſo that inſtead of conſiſting of 
365 Days, it ſhould conſiſt only of 355: And becaule in 
of Time the fame Errour would ppen again, 
if there were no Regulation made, he appointed, that 
in the firſt Year of every Century, except every Four 
hundredth Lear, the. intercalated Day - ſhould be left 


B 2 22 | 31. As 


* 
3 


85 Kol Ps SrsrEM Patt II. 


N. the © 31. As the Engliſʒ and ſome other Nations have not 

ters are received this Alteration, ſo they differ ten Days in the 

255 Dates of cheir Letters. Thus when we reckon it the 
ations if Twenty-fifth of Januar , they reckon it but che Fit- 

fame Day, do teenth N 

2 n 32. The Time which the Sun takes up in ping 
32 Of the through the Signs, Aries, Taurus and Gemini, A cal ed the 


& * Firſt Seaſon of the Year, or the Spring; and as the Sun 


is found to be in the firſt Point of Aries, about the 
2 Day of March; the Spring begins upon t that 


ay 
The Time im which the Sun paſſes through the 
OL Tes following Signs, vix. Cancer, 2 and Vie 1s 
3 > eral the —. Fa and begins about the Teng l 
June 
434 Of the 1, 3c: The Time in which the Sun paſſes through! the 
- Signs, Libra, Scorpius, and Sagittarius, is called the Au- 
tum, which begins about the Twenty-third of Sep- 
tember. 


g 12295 of 35. The Time which the Sun paſſes through the Sis — 2 
Huter. Capricorn, Aquarius, and Piſcer, is called Winks, a 
. gins about the Twenty-firſt of December. 

6. Te Far. 36. We find it hotter when the Sun is near the Sur 
55 of _— mer than when it is of the 9 tor of rs 
been hitherto attempted to be explained, by ſaying, that 
. the Rays of the Sun fall leſs oblique u & ce'of 
better inn. the Each. in the Summer than in the Winter. But this 


mer than in Opinion appears very. improbable, if We conſider that the 


Vi, 
%  Fuperficies of dhe Earth is not ſem6oth like 2 Looking- 


a but v 1 da and unequal, ſo that the Rays 
l upon as many V Places in Winter as in 


-, We may with more Probability fay, that the Su- 


TY 7 ies of the Air in which we live, 1 2 it is at the 
Kummer than Height of about two or three Leagues, where there is 


in V Vinter. never any Winds or Clouds, is perfectly ſmooth and-e- 
ven, like all other Liquors which are not in Motion; 


andi as it is 155 8 2 the Rays of Light when they 
afe about one Medium into another, not to 


ad oF ten them, 4 : butt to denne in 5 greater Num- 
| ' , ber, 


»' 7 


8 « &a%. a 
5 But to be reſtecied in 4 14 
Number) To this we may 
the more ren the Rays All; — 
ades their bei ng hindred by RefleRi- 


on⸗ 37 5s they fall, even from 
the very Nature of — 
on the tmoſphere, and upon the Sur- 
face of the Earth, Thus the Fi 
B 
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ber, as they fall more obliquely; it follows, that there 
mult come a greater Number of Rays to us, when the 
Sun is near the Summer, than when it is near the Win- | 
ter Solſtice... And from this greater Number of Rays 8 
which come to us at that Time, ariſes the Heat which we 
feel in Summer. per . | 
38. Hence we may conclude, that the nearer the Sun 38. 25 neor- | 
proaches the Zenith of any Place, the hotter it is: 7 g. : 
Thus, becauſe it approaches nearer the Zenith at Rome, guinedia! 
than at Paris, theretore we find it is hotter at Rome -than 1 
at Paris. | 3 W 
39. We may conclude alſo, that it is hotter under the 39- Thar it i; 
uinoctial Line, than in any other Part of the Earth; 4 * 
as well becauſe the Sun paſſes twice in a Year through Line. 
the Zenith, of thoſe who live there, as becauſe it is 
3 t from their Zenith, as from that of 
others. | | 
o. However, it may ſo happen, that Experience may 49. Partica- 
— to contradict this A . for there may be, /3,,2 
in ſome Places, particular Cauſes which may augment mate ſome 
or diminiſh the general Cauſe. The particular Cauſes At": is | 
are theſe Three; the Winds, the Quality of the Earth, cl. 


and the Situation of it. For, Firſt, | It is certain, that 

the Winds which blow from, the Sea to the Land, muſt 

very much abate the Heat. Secondly, The more ſand ß 

the Earth is, the fewer of the Sun's Rays does it ab- 

ford; and conſequently, beſides the Heat which they 

cauſe by falling directly, they muſt alſo increaſe the Heat 

of the Air by ring reflected. Laſtly, The lower 

Place is (provided the Sun comes as much to it) — 

ſer and thicker is the Air, which therefore cauſes us to 

feel the Heat more. by 3 | 
41. When the Sun's Motion is once eſtabliſhed ac- 41. How to 

cording to the Rules of Geometry, it is very eaſie to make g, 

Tables which ſhall ſhow in what Point of the Ecliptick ee Dæ. 

the Sun is every Day : There, are alſo Tables which con- 

tain the Declination of every Point of the Ecliptick, ſo 

that we can know exactly the Declination of the Sun e- 

very Day at Noon. | | 


S > 
/ 
| [ 


BC when they fall cvlar- J fall oblique, they take up a larger 
, Jy, are all of them | Sv . 3 cauſe 
Tab. XVII. received by the Su- \- leſs Heat, becauſe they are thin- 
Fig. 4+ p<rficies SG ; hut when ner. 

che ſame Rays MO g 


js 42. Hence 


— 
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- the 1 757 wi Altitude, and the Sum or Difference will be 

the Altitude of the Equator, the Compliment of which 
to go Degrees is the Elevation of the Pole, which is equal 
to the Latitude fought. _ WO 

43- Of the 43. Hence we may alſo find what the Latitude of any 


— Place muſt be, that the longeſt Day of Summer may be 


he Namber Of à given Length; Whence we may determine the Big- 
F them. 


neſs of every Climate: For by the Word Climate, we 
mean, 4 Trad of the Earth comprehended betwixt two 
Circles parallel to the Equator, at ſuch 4 Diſtance from 
each other, that there is half an Hour's Difference between 
the longeſt Day of Summer in the one, and the longeſt Day 


2 55 of Summer in the orber. 
40 rber there 44. The further we ga from the Equinoctial, 2 the 
are Twenty- more the longeſt Day increaſes, till we come to the Po- 


. Circle, where the longeſt Day is Twenty-four Hours 


Equator and 
Grrele, 1. Hence we' may aifo find, Ne.) | take the Altitude of the Pole out of 
The greateſt Declination of the Sun | nin es, and the Remainder 


being given, For when the Syn ri- | will e Declination of the Be- 
ſes in the Tropich, we may imagine | ginning of chat Arch in the Eclip- 
2 right-angled ſpherical Tyiangle | nick which is always elevated above 
— 2 Complement of the | the Herizon, twice the diſtance of 
fore-mentioned Declination, as the , which, beginning from the Begin- 

Baſe ; and the ſought Altitude of Ang of Cancer, will make the w 
- the Pole, and the Arch of the Her- Arch, that is always vifible; how 
ron contained between the Sun. and long the Sun is moving through this 
the Point where the Meridian cuts | Arch; muſt be had by compaſing his 
the Horizon in the Northern Parts, | true Motion from the Aſtronomical 
m1 the Sides. Now in this Triangle, | Tables. By the ſame M on the 
che Baſe is given, arid the acute An- contrary, from the given Length of 
Ls at the Pole is alſo given, by | the continual Day, may be found the 
eans of the adjoining An- | Altitude of the Pole in any of theſe 

„ viz, balf the given Length of | Monthly Climares. 

Day, converted. into ees, 2. The more the longeſ Day increa- 
in the Equi noctial Line; from whence | ſes, 8c.) Not only the longer, but 
may be found the Altitude of the | the more unequally longer alſo, as is 
Poleſough So likewiſe the Length | eyident from the following Article. 

the lo Day may be found, In order therefore to explain this great 

f the Alricude of the Pole be given. Inequality of the Climates, let us 
if we would know the Length ſuppoſe a great many — Hori- 

the continual Days, in thoſe Pla - zons to be made by receding with 

ces which are within the Polar Cir- | an equable Motion from that which 

| viz, in the Monthly Climates | is. called the right Horizon ; It is e- 
{See Art. 4.5 of phis Chap.) we muſt | vident, that all theſe 1 
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Chap. 77 of NaTurar PruttosoPny; 
that is, twelve Hours, or Twenty-four half Hours longer 
than under the or: Whence it follows, that there 
muſt be Twenty-four Climates, betwixt the mocti 
and the Polar Circle ; and becauſe the longeſt Day at 
Paris is Sixteen Hours, that is, Eight half Hours 
than under the Equinoctial Line; therefore Paris is 
Rue in the End of Eighth, or the Beginning of the 
Ninth Climate. | | 


a very great Increaſe of the longeſt 
Day of Summer; wherefore in thoſe Places, we mean 
by the Word Climate, a Tract of Land, comprehended 
between two Circles, parallel to the Equator, at ſuch a 
Diſtance from each other, that there is a Month's Diffe- 
rence between the 


beyond the Polar Circle towards the 


23- 


45. How to 
determine the 
Climates be- 


youd the Po- 


lar Circles 


Day of Summer in the one, 


and the _ Day of Summer in the other. Now be- 
0 


cauſe at the Pole it ſelf, it is continual Day for fix Months, 
therefore there are fix Climates betwixt the Polar Circle 
and the Pole. | | | 

46. As many Climates as there are betwixt the Equi- 
noctial Line and one of the Poles, ſo many ought we to 
imagine betwixt the ſame Line and the other Pole; 
whence it follows, that there are ſixty Climates in all. 
This does not indeed agree with the Writings of the An- 
tients, who did not reckon near ſo many, but the Dif- 
ference ariſes from hence; that they confined the Word 
Climate tothe habitable Parts of the Earth ; and becauſe the 
Zones towards the Antarctick Pole were unknown to them 
and eſteemed inhabitable, as well as the torrid Zone, and 
the Northern frigid Zone, therefore they reckoned but a ve- 
ry few Climates. | | i | 


SE. 
their InterſeQions with the Semi- 
circle of the Tyopicł chat is elevating, 
will form Chords diſtant from each 
other ſuch u Arches, that 
thoſe of them which are formed by 
the. moſt oblique Horizons, are a great 
deal further t from cach other, 
than thoſe of them which are form- 
ed by the leaft oblique Horizons ; 
much after the ſame manner, is the 
Arches contained berween the Ex- 
tremes of two Chords at ſome Diſtance 
from the Diameter of any Circle, are 
greater than thoſe between two Chords 
at the ſame Diſtance from each other, 
which are nearer the Diameter: By 
the ſame Similicude, may that other 
Inequality of the Monthly Climates 


— adn * thick, riſe, 


ri 

or 
fo 
4 


Circles to form Chords in the ſame 
manner, by their Interſections with 
the Ecliptick. For it will appear, 
that two ſuch Chords that are near 
the * contain bigger Arches of 
the Ecliptick, between their Ex- 
tremes, two at the ſame Di- 
ſtance from each other, which are 
nearer the Equatur, and the diurnal 
Circles which are near the Tropich, 
may be conceived to be much thick- 
er and cloſer than thoſe near the 
Equator, and therefore there is no 
need of receding ſo -much from a 
ht Sphere, in order to make Thir- 
of rhe thickeſt of them rife en- 
ely above the Horizon, as to make 
many of thoſe which are not ſo 


47. That 


46. Why the 


Antients dia © 


not rechon ſo 
many Cli- 
mates as the 
Moderns. 


} 


. 
As 
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47- That the 4% That we may not omit any Thing relating to the 

| _ i, 1h Suk we muſt bn Save that his Apogeum has altered 
* e and bis its Place in the Heavens; 1 our 7 

«cenr74%it viour, it was in the Eighteen of Gemini, an 
3 now it is in about = Eighth Degree of Cancer. It is 
| obſeryed alſo, that the Diſtance between the Center of 
the Earth, and the Center of the Sun's excentrick Orbit, 

which is called his Excenrriciey, is not 10, great as it was 

formerly; ſo that the Sun is not ſo far diſtant from us 
N it was, but a little further diſtant in 

| _ winter.  -. . | | 

48. That theſe 48. The Progreſs of the Apogeum, and the Diminy- 

Arerarions tion of the Excentricity, are not according to any 


| fer?” Rules, and of al the Hhporbeſes hitherto made, there 
have been none that entirely agree with the Ob- 
ſervations made by Aſtronomers at different Times. 


- - * F — 


"CHAP. VIIL _ 
Obſervations and Cumjettares about the fixed Stars, 
A * 4 N ö 


#5 
% 


I. Hie it TY ECAUSE i vil take a great many to 
B l F the Fred — 


— 1 obſerve the Phenomena of t 


be wot all agreed Cauſe late Obſervers have taken notice of many Particu- 
— — lars, which eſcaped thoſe who. went before; therefore 
4 Hr. there have been very different Conjectures made from time 
| to time about their Motions. 2 | 

2. Hippar- - 2. Hipparchus lived the greateſt Part of his Life, with- 
chus ehonghe cut obſerving any Thing more of the fixed Stars, but 
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ppo 
be 1 beyond all the Planets; and becauſe he did not 
ſee any Neceſfity that this Heaven ſhould derive its 
Motion, which is a ſimple one, from any other Hea- 
ven above it; he therefore affirmed this to be the laſt 
of the Heayens, and that it turned all the others 


See the Notes on Chap. xxv. 


3 of this Part. | 
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"5 Beyond all he hana, &c.) Stars, 
| Concerntngehe Diſtance of the fixed | are, 
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round along wich it, and therefore is the Primum Mo- 


3. Ir being then the Opinion of HipparcÞus, that the 3: How he de- 
fixed Stars never altered their Places in the Heavens, he Zana 
| t they would be of uſe to determine the Cour- and Lan- 
ſes of the Planets; in the ſame manner as Rocks in the — Sn 
Sea are made uſe of to obſerve the Courſe of Ships which 
leave no Tract behind them: He therefore imployed all | 
his Pains, to meaſure the Diſtance of every fixed Star 
from the Ecliptick, which is called the Stars Latitude ; 
and to find out how many Degrees and Minutes of 
the Ecliptick, reckoning from Weſt to Eaſt, there were 
between the firſt Point of the Sign Aries, to the Point di- 
ſt every fixed Star; which is called its Lon- 
he being prevented by Death, it was left to 

oſterity to finiſh what he deſigned. _ 

4. Ptolemy, who lived about Two hundred Years af- 4. L p- 
ter Hipparchus, propoſed to eſtabliſh the Motion of the ok a 
Planets; and having the Curioſity to obſerve whether his J,, from 
Predeceſſor had been exact in determining the Longitude %% . 
and Latitude of the fixed Stars; he obſerved, that — 
their Latitude was exactly the ſame as Hipparchus found © 
it, but that their Longitude was increaſed two De- 


5. From hence he concluded, that beſides the Moti- 5. The Pen. 
tion of the fixed Stars from Eaſt to Weſt in Twenty-four 24 Zime of 
Hours, they had another Motion from Weſt to in 3 
Circles parallel to the Ecliptick, in which having advan- 
ced two Degrees in Two hundred Years, their periodical 
2 would be compleated in Thirty-ſix thouſand 

ears. | 

6. And becauſe the Firmament can have but one Mo- 6. How pri- 
tion only belonging to it, be aſcribed this Motion of Thir- um Mobile 


came to be 


. ty-fix thouſand_Years to this; and made the diurnal Mo- fare pt." 


tion from Eaſt to Weſt, to depend upon another Hea- Vi fen. 
ven which is beyond it: And thus the Primum Mo- © 7m: 
bile, as a Heaven in which there were no fixed Stars, 
and WE included the Firmament in it, began to be re- 
ceived. | 5 3 

7. The Aftrozomers who have been ſince Hipparchus, 7. ar the 
have acknowledged the Motion of the fixed Stars from 2/4%* of 
Weſt to Eaſt, which is increaſed ſo much, that the Lon- 2 
gitude vf every fixed Star is become about 28 Degrees *# i: irre- 
more than it was in our Saviour's Time; but becauſe?“ 
this Progreſs bath been unequal in different Centuries, 
there have been different periodical Times aſſigned. 3 

1 ve 


'ROH AU LT's Srsrin 


have affirmed, that it takes up Forty-nine thouſand Years 
to compleat an entire Revolution of them, others but 
Twenty-five thouſand, and others till different: But 
later Aſtronomers, who had the Advantage of the Obſer- 
vations of others, have declared the 'Motions of the fix- 
ed Stars to be irregular, and that it is impoſſible preciſe- 
| ly to determine the Time of their Revolution. 

8. How the 8. Becauſe this Opinion did not agree with the Fol- 


207 


Chryftalline lowers of Ari — who affirm, that the Heavens can- 


9 not be ſubject to any Alteration; therefore it ſeemed 
bliſhed. more probable to _ that the Firmament it ſelf at wel 


ved exactly ly, and that Irregulari 
be aſcribed ro ſome external Cauſe: Wherefore they i ey is 


a certain Heaven to be betwixt the Firmament 


and the Primus Mobile which by its own on Jour Moti- 
on, librated ſometimes from Eaſt to Weſt, and ſome- 
times from Weſt to Eaſt, and by that means accele- 


rated and retarded the apparent Motion of the fixed 
Stars by Turns. This was called *the I Hea- 


ven. 


| of th 9. It is to be obſerved further, that the Ecl Ecliptick, 


arion F which is now Twenty-three. Degrees and a Half diſtant 
225 3 from the — was diſtant from it — three 


. r ifty- two Minutes in Pr ime : 
the ei er to Rom for this Alteration, << imagined 
they made 


* 
{75m another Chryſtalline Heaven ſtill, which 
— ere OT POIs. 02. FR th from South to 
ort 


10. That A- 10. Whatever the Progreſs of the Firmament be. 


Sronomers whether regular or irregular, ſince there is no ſenſible 

_— Difference during a Man's Lite, it is ſufficient for any 

dixrnal Mo-  Aftronomer to obſerve once in his Life, the Longitude 

alen, and Latitude of the fixed Stars, in order thereby 40 de- 
termine the Nen of the 9 7 
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eee The fog 
we have done about the Sun, we ſhall find that their a 
Phenomena are pretty much the fame. For firſt we n. 
obſerve, that it moves round the Earth every Day from 
een ſeas provllel "20. the 


2. Bur by daily Obſervation we find, thar it is not 2. Th f | 
an exact Circle which it deſcribes, — it alters its Aer vaten. 
Places of Riſing and Setting every and that ſo 
r in one ſingle 
Day, as that of the Sun is in thirteen or fourteen 


Da . 
7 There are Limits in the Horizon and Meridian, 1 
beyond which the Moon never paſſes, and they are very een. 
near the fame with thoſe of the Sun. 
4. The Moon moves flower from Eaſt to Weſt 4. 7he fare 
1 as may eakily be obſerved in one 4c. 
5. The following Conjecture is built theſe Ob- ;, Thar theo 
Grote. viz. that whilſt the Moon is 2 from Eaſt — 
to Weſt by the Primum Mobile, it has alſo a Mo- 535 u /affici 
tion of its own from Weſt to Eaſt in « Cicle which mine the * 
cuts the Equator, and declines very near as much from 1477 proper 
it towards the Poles, as the Ecliptick does; but whe- OO 
ther this Circle of the Moon be the fame as the Eclip- 
PPP N 
Eye 
5 We muſt therefore have recourſe to the Method 6. tow u, fag 
— — by Hipparchus, viz. to meaſure every Day the 2 . 
ce betwixt the Moon and two fixed Stars, 1 whoſe Ta, 
Longitude and Latitude are known, in order to find the 
— —— — the Moon every Day: Here- 
by we ſhall ſee that the Moon advances every Day a- 
bout thirteen Degrees and a half from Weſt to Eaſt, in 
a Circle which cuts the Ecliprick, and deviates from it 


about five Degrees on each Side, ſo that it goes through 


„ Who te and Latitnds ? 
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the whole Circle in Twenty-ſeven Days and a half, or 
 thereabouts. - 

7. Of the P. 7. This Time is what · we call the Moon's Periodical 
e and Month, and ought not to be confounded with another 
Lat. Sort of Menth-which is called Symodi/al and which con- 

fiſts of T ine Days and a half, which the Moon 
_ > takes up from the Time that it is in the fame Degree 
vr : of f the diack with the Sun, to the Time that it meets 
| it 


thereof. 
| When the Sun and Moon meet together in the ſame 
e Degree of the Zodiack,/it in called 4 Conjunttion of . the 


_ whatthe New g. When the Sun and Moon are Ninety Degrees diſtant 
2. b from each other, it is called the Quadrature, or Quarter 
Dadrature f the Moon, which happens twice every Montn. 
e 10. When the Sun and Moon are a Hundred and Ei iphty 
10.0f the 0p- Degrees diſtant from each other, it is called the Oppoſition, 
| ow 510% or Full Or Full Moon. 
> "Of che II. At the Time of the * the Moon can- 
Moon's Ap not be ſeen at all; but one or two Days after, it appears 
Te. horned, and the Horns are always turned towards that Part 

ene of che Heavens which is oppoſite to the Sun. | 

12. — 12. Theſe Horus increaſe as the Moon gets further from 

r 1 —— e full and intirely round, when it is 
1 

. Diameter of the Moon does not .be 
A Goes - _— _ ſame,. for we v0 it to be th 
wor appear al- Limes of the Quadratures, and . be 2 — 
v9: thejane- Time of its Oppolition, and about 
| _ Conjunction: : + + 
T4- That its 14. . The Motion of the Moon from Weſt to Kalb, is 
Aa gu, ſenſibly quicker-at the Time of its Op — and Con- 
Vel to Raf junction, than at the Time of its Qu 
is _ 15. The Circle in which the Moon — to move 
Conſe of the from Weſt to Eaſt, is not always the fame; it deſcribes 
Alcon is not a new one every Month, and croſſes the Ecliptick in 
«ways different Points ſucceſſively from Eaſt ro Welt. 


4 16. Of the 16. That Interſection of- the Ecliptick and 8 


es” the World to the Northern Part (with reſpect to the E- 
Tail, cliptick) is called the Dragor's-Head, or the aſcending Node, 
and the other Interſection is called the Are crews 
the deſcending Node. | 


11. Always theſamea&ee,) See che Notes on Chop 22. Art, Saf ore 
17. If 


Dragan v, Circle, where the Moon paſſes from the Southern Part of 


_—_ -.. EH aa_<_ ao 


 baff about the Poles of the Zodiack. 
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17: If we obſerve the Dragon's-Head in any Point in 17: That the 
thi Ecliptick, it will be about Nineteen Years before it 2225 __ 
be in that Point again. ” its Place, 3* 
138. To theſe Phenomena we may add, that we fre- 18. Thar che - 
quently obſerve the Moon to paſs betwixt us and ſome 77" Fr. 6 
of the Stars, but never any Star to pals between the Moon regel 
ja” us. of the Moom. 
9. Tbeſe are all the Phenomens which Aftronomers 19. Of 
have laboured to find out the Reaſons of: but natural — 2 
hiloſophers have ve — obſerved further, that a lit— "1,00, jy: 
tle: after the Moon nction, not only the Horns of . ies 
it are to be ſeen, but all the reſt of To ne eee 
towards us appears of an Aſh- Colour. | 


* — 1 
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CHAP. X. 


_ whereby to explain th Phenomena oft the 
| MOON. _ 


n 2 1. The fig 
Toe Moon's Heaven to be neareſt the Ear — E 
2. Secondly, That this Heaven, whilſt it is carried eve- 2. 2 rhe Hes 
ry Day from. Eaft ro Weſt by the Primam Mobil is, by Nn. 
its own. proper Motion advanced thirteen Degrees 1 4 | 
Thirdly, That the Moon is not placed exadtly in of the 
— — but in the Circumference of a large round . nd 2 's Epi- 
7 CO RO like a 7" 


4. Fourthly, That the lower Part of this 2 * 
which che Moon is fix'd, turns from Welt to , 
the u — —— — 
the ſmall Circle which the Moon by this Means deſcribes, 
put gone ver Ay a? ve in which it is 

= om the Earth in wenty. ſeuen Days and a 
F. Fifthly, This Epicycle tums about its own: Center in 5- Hew long 
8 that when the Moon is in Conjunction — ao 
with,.0s'Oppblician © d Sun. A rl 


1. It is in the lower 2 E- I xxi. this Part» 
picycie, &c.) See the . * " [+ y©? 
7 4 of 
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+... of the Epiceſ or in its Perigæum; and when the Moon 

zi] in its Quadratures it is in the upper Part of the Epicycl: 

or in its Apogæum; that is, the Degrees which the Moon 

| moves in its Epicycle are double the Number of thoſe the 

 . - Jpicycle moves in departing from the Sun. 

6. That the 6. Laſtly, Ptolemy was of rr with Thales 

a, the Mileſian, chat the Moon is a dark ſpherical Body, 

Light from and receives all that Light by which we fee it, from 
the Sun. the Sun. | 


. You theſe . Theſe Hypotheſss being allowed, the foregoing Phe- 
: es: * Moon, which are near the as 
going Fe- thole of the Sun, may eaſily be ſolved. | 


nomens me) Y$, Further, it is manifeſt, er why the 
2 f Moon appears to deſcribe a Circle from Weſt to Eaſt in 
— lh the Zodiack; becauſe it is ſuppoled really to deſcribe ſuch 
2. Ln 9. Moreover, becauſe at the Times of Conjunction and 
24 %, Oppoſition, the Moon is ſſ 0 be in the lower 
af ahs PT TITS es wen it is . — Part, it 
Conjuntios is carried from Weſt to Eaſt; this Motion conſpiri 
a the Motion of its Heaven, ich erte the whale 
3 | cycle the ſame Way; it neceſſarily follows, that the Moon 
muſt then appear to move with greateſt Swiftneſs towards 
dhe Eaſt, and becauſe it is then nearer the Earth alſo, 1 it 
FY - muſt a very large. * ren, 1 
10, Nit 10. On the contrary ; becauſe at the Times of the 
5s ſumer e Quadratures, the Moon is ſu | 


11. / Vhy tbe I. Becauſe the Moon has no Light at 

Mean caunot hut borrows that. by which we ſee it, from the Sun; 

4 the Time of it is evident, that it ought not to be ſeen at all at the 
jan art 


| . r. I maſt vun large)! See | this Part. 
2 Maw av ATE» Fo 74 e ee 1 a 
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12. As the Moan gets. further from tha Sun, Sher 12. Of the 
towards. the Eaſt or towards the Welt, it ought to 
horned, becauſe a Part only of the inlightned H 
turned towards the Earth; and its Horns ought to appear 
turned towards that Part 'of the HY which is op- 
i” to the Sun, becauſe the Light is bounded on that 


13. At the Time of the Oppoſition, the whole lower 23. 7% i 

: 2255 ene . dt rer n 277 
ou us, it appear | 

OO 0 the Moon's Mawen bf NN 

—— to the Earth, it follows, that the may ſome- 14. V 

times paſs betwixt us and ſome of the Stars; but no Star kid ſomerimes 


can paſs betwixt chat and us; which is agreeable to Ex- © te Ineer- | 
perience. 9 
15. As to that e ee the 1.7 7 Vhence 


22 


Moon's Body when it is near the Conjun that fein 
T ET im et Bn chene bo be ct. Libre 


N = 0-9 s of 8 * thither by the ru, mand 
W is proved by wing Arguments. 

Firſt, The Earth ms 0 Body, and therefore Emu 
neceſſarily reflect ſome Part of the Light which falls up- 

on it. Secondly, Becauſe this faint cannot be ſeen 

but when the is very. nearly right againſt the Mid- 

dle of that half of te Bark which is enlightned by the 

Sun. .. Laſtly, Becauſe this Light of the Moon is ſenſibl 

greater, when, Riſing in the Eaſt, the Rays which 

a great deal of Light from the "Continent of op fall 

thicker upon it, than when Setting in the Weſt, the 

only which are reflected from the Ocean, which abr 

molt gs them, fall upon it. | 


: . 
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nr. XL 
Of ECLIPSES. 


WHEN the Moon ths berweeks ie Slat and 1. Ir an 
the Earth, and hinders us from ſeeing it; this is Eclpſeef the 
called an Eclipſe of the Sun, which is ſo much the "_ 
PRI He more of | the Sun's Body is covered ; and it may 
- eee 


. 7 X 
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vn tbere - Ir'is but very ſeldom, that there * total 


are bus few Eclipſe of the Sun, becauſe the apparent Diameter of 


coral Eclſes tie Moon is very ſeldom bi than the apparent 
* 2 of the Sun, but Þ” commonly ſome what 


3+ That diffe-: 3. Becauſe the Earth is of a conſiderable Bigneſs, com- 
rent Barts of pared wich the ſmall Diſtance that the Moon is from it, 
t ſee the it may happen, that the Moon _ paſs betwixt the Sun 
= egzally and ſome particular Countries, and not paſs betwixt the 


a,“ Sun and ſome other Countries at all; whence it follows, 


' Time, that with reſpect to ſome People the Sun may be ve- 


ty much eclipſed, and not at all eclipſed with reſpect to 


9) Thar cher 4 It is evident, that there can be no Eclipſe of the 


— Þ- Sun, but when the Moon is New, or in Conjunction with 
2 of f New the Sun, and not then, .unleſs the Moon in its Motion 
Auen only, from Weſt to Eaſt be exactly in the Ecliptick ; but be- 


1 cauſe the Circle which it deſcribes, is at ſome Diſtance 


from the Ecliptick, there are a great many Conjundti- 
ons without any Eclipſe at all, nor indeed can there 
ns bur when the is near the Dragon's-Head, 

5. The Motion of the Moon from Weſt to Eaft be- 


8 | ] | 
| Darimeſs ing very quick, it gets from under the Sun in a very 


422 22 ſhort Time when it is eclipſed, ſo that it is eclipſed but 
of the Swn, a little while; and when the Eclipſe is total, the Darkneſs 
72 can continue but a few Minutes, becauſe we ſhall im- 
mediately have ſome Light from that Part of the Sun 
Which begins to be uncovered. | 10 
C. Vhat an 6. It may happen, that when the Moon is in 
Eclipſe of the tion to the Sun, it may be in the Dragon's-Head, or 
Alon. Tail, or very near one of them; and if it is fo, it ought 
not to be ſeen at all, 1 becauſe the Earth ſhades it, and 
hinders the Sun's Light from falling upon it, which 


is that which makes it viſible This Deficiency of Light, 


or this Shade in which the Moon is, is called a» E- 
clpſe of the Moog, Which is parri and not total, if the 
oon be ſo far diſtant from the Nodes, that it is not en- 

_ Tirely immerſed in the Earth's Shadow. . 
J. Best the Earth ſhades it Bec:) I the Shadow of the Earth, bur by 
on- 
not 


* *% 


6. 


ly; 

red, that the Shadow of the Earth G exattly demonſtrated 
never reaches ſo far as the Moon, ſo | and Ricciolus. . 
that the Moon is darkned not by 


Tacquet in his Aſtronomy, Book 4. chat of the Earth's Armoſphere 
Chap, ii, Nanub, 17. bas demonitra- whith was obſerved, 7 Net 
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7. When at the Time of the Oppoſition, the Moon 7. M ere 
is at a Diſtance from its Nodes; becauſe it has then a % e 
ood deal of Latitude, it does not enter at all into the Aon at eve. 
arth's Shadow, and hence it is, that there is not always 2po/ition. + 
an Eclipſe every full Moon. 6 
8. When the Moon enters in, or comes out of the 8. Pat the 
Shadow of the Earth, chat Part which Weclipled always , 9% 
appears in the Form Of a Circle; and becauſe Obſerva- ve. 
tions have been made of 4 great Number of Eclipſes, in 
which the Moon has entered in, and come out of. the 
Shadows.in all Parts of it, and the r hath been 
always the ſame, it follows, that the Shadow of the Earth 
is r reren 34. 41 
9. And becauſe theſe Obſervations have been made 1. Ther the 
when the Moon hath been oppotice to different Parts 7797 
of the Earth; «this is a Confirmation of what was be- h 
fore aſſerted, viz« that the Earth is round every Way. 
10. When the Moon paſſes through the Middle of the 10. Tha: the 
Shadow, it continues eclipled for à conſiderable 2 of 
viz, Two or three Hours, which ſhows that the Dia- {: 1b n As 
meter of the Moon is much leſs than that of the Earth's Ye had 
Shadow ww. og of the Earth, 
11. Further, when there is an Eclipſe of the Moon, 11. Thr the 
the nearer the Moon is to the Earth, the longer the E- — '= 
cliple continues; whence we collect, that the Shadow is »:0.us ih. ; 
larger nearer, the Earth than at a further Diſtance, ſo Cue. 
8 proportion to its Diſtance, like a 
12: Becauſe the Moon is leſs than the Shadow of the 12. 7%ar the 
Earth, and this Shadow decreaſes like a Cone, it follows; — * 
that the Moon is leſs than the Eartn. Saas. 
tz. And becauſe the Shadow of the Earth could not de- 13: t the 
creaſe in this manner; if the Body whichinlightens it were , 1. 44 
not bigger than it ſelf; therefore we conclude, that the Earth. © 
Sun is bigger than the Earth. = | 
14. Becauſe that Part of the Moon which enters into 14. Nat att 
the Shadow really loſes its Light, all thoſe People to whom / Peu 
the Moon is viſible, when it begins to be eclipſed, muſt . . 
ſee 2 at the . 5 IG take notice of the Gap that wy rok 
it makes the rou ace of the Moon; 1o that if 2549, 
all 3 . — any particular Thing in view, and agreed * * 8 
to do it at the ſame Moment of Time; ſuppoſe it were | 
to find exactly what it is 2. Clock,, or any other Thing, 
* Feginning of an Eclipſe of the Moon would ſerve for 


- 


* 
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fad” 15. If diffetent People, who at the ſame Moment of 
2 bew for Timpe had obſerved f rately what a Chet it was at the 
5 the 2 ſeveral Places · where were, afterwards communica- 
4- ted their Obſervations to each other, or gave them all to 
one Perſon; it is eaſie to collect, tay who ob- 
ſerved it to be the ſame Hour at the fame Moment of 
Time, live on the under the ſame Meridian; and 
- becauſe it is ſooner Noon-day the more Eaſt any Place 
is, we are therefore aſſured, that if it is ſooner Noon-day 
in one Place, than in another, that Place is Eaſt of the 
other; and becauſe the diurnal Motion of the Sun is fif- 
reen Degyees i in an Hour, we from hence conclude, that 
opꝓnge Place is ſo many fifteen Degrees Eaſt of another, As it 
1 is Hour, ſooner than the other. 
16, the 16. The Number of Degyees that one Place of the Earth 
Longirade is more Eaſt than another, is called the Difference of Lon- 
_ Earth gitudd; and as the Knowledge of this is of — Im- 
Wet 4s it is worth while to EO it xample. 
es 1 That at che Beginni ab of the 
N it were by Obſervation * Hours and Thir- 
ty-four Minutes after Noon; and that we had Notice 
from the g. d of Fer (one of the Canary Illes) that it 
was Ten Hours after Noon there at the ſame Moment 
of Time; the e Difference of theſe two Obſeryations, is 
| an Hour and Thirty-four Minutes, which ſhows, that the 
Difference of Longitude, berwixt theſe two Places, is 
Twenty-three Degrees, and thirty Minutes: Where- 
fore if we ſuppoſe the firſt Meridian to X. through the 
— Fer, this Difference ſhows us the true Longirude 
17. Thatitis 17. Becauſe Ecli of the Moon happen but ſeldom, 
t ro and the Air is not always clear when they do happen; it 


Fade, zs therefore bur {dom cha the Longitude can be obſer 


| ved from them. 
18.7he en- 18, The Longitude and Latitude of the ſeveral Places 
dation of de upon the Earth known, their Situation upon the 


“  Globe'ls thereby determined; - o that che Rules upon 
- which this Knowledge is built, are the principal Foundati 

2 ons upon which the Whole of G depends. 
2 19. Navigation, or the Art of Sailing, conſiſting chief. 
. ly in determining exactly from Time to Time, the Place 
— where we are 1 25 the Sea (which cannot be accurate) 
| done but by the Longitude and Latitude) the Method of 
fading out both theſe, is the principal Foundation — Ns 

vigation. 
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of Wl Of the true Bigneſi of the Earth, Moon, and Sun, 
- aud of their Diſtance from each other. 175 

: HAT was: juſt now ſaid, being throughly under- 1. 4 3et404 
fl. wood, ir affords us an ealy Method of finding how Hin e 


hat I much the Circumference of the Earth, and how much its oe 
Diameter is, bow far the Moan is diſtant from it, the che Earth is. 
Bigneſs of the Moon compared with, the Earth, the Di- 
th BY tance betwixt the Earth and the Sun, and how much the 
sun Diameter is. To determine then the Circumference 
* the Earth, we need only to take two Towns of the 
le e itude, that is, which are under the ſame Me- 
be BY ridian, and to obſetve the Difference of their Latitude, 
: chat is, the Number of Degrees and Mixutes, counted u:: 
con the Earth's Meridiary contained between the two Towns, - 
Nt BY for this is the Difference; after, which, if we know how 
t many Leagues there are betwixt one Town and the 
he other, N to ad how many L ria den 
Degree, oe it is to compute, how. many Lea 
. there de in Three hundred and fixty Degrees upon the 
he Earth. 
de 


2. For Example, Suppoſe Paris and Amiem were the 2. As Ex- 
two Towns fited upon; they have both the fame Lon- . 
girude, becauſe they are under the ſame Meridian: Further, 
the Latitude of Paris is Forty eight Degrees and Fifty-five 
Seconds, and the Latitude of Amiem is Forty-nine Degrees 
and Fiftyfive Seconds, and therefore the Arch of the Me- 
ridian contained betwixt Paris and Amiens is one Degree. ; 
But it is reckoned to be Twenty-eight Leagues from Pa- 
rie to Amiens, or more truly, N Leagues, al- 
lowing the three Leagues for the winding of the Road, 
and then a Degree upon the Meridian of the Earth will 
be Twenty-five Leagues, and conſequently Three hun- 
dred and Sixty Degrees, which is the whole Circum- 
© ference of the Earth will be Nine Thouſand Leagues. 

7 3. Now the Circumference of any Circle is to its Di- z. of the 
| ameter, as Twenty-two to Seven; the Circumference of r Se 
che Earth therefore being Nine thouſand Leagues, its 
Diameter muſt be about Two thouſand eight hundred and 
ſixty- three; whence it —_— that rhe Diſtance * 

a | 2 


* 0 


f 


3s 


4. How to 


find the Dif: of 
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che Circumference to the Center of the Earth, is very 
nearly One thouſand four hundred and thirty-one Leagues. 

In order to find out the Diſtance betwixt the Center 
8 Earth and the Moon, we mu — ſe its Motion to be 


3 eftabliſhed with ſuch geometrical Exa neſs, that its Place 


the Earth, 
and the 


in the Zodiack may be known for any Day ʒ and'4alfo its Alti- 


Moon; rd trade above the Rational Horizon, the me of which we 
rs xd imagine to pals through the Center of the Earth : After this, 
.  . we muſtobſerve in the Place —— we ons Minas 
the Moon above the /enſtble Horizon, we 
29 eh parallel to the Fic ory then the Difference 
- -” betwixt theſe two Altitudes, is equal to the cg con- 
tained between two viſual Rays, or — t Lines, 
going from the Center of the Earth, and where 
we are, and meeting ng in he Cer ofthe 1 + fe now 
| which is Para being given, it 
FW 825 Ok ulation, to find the Diſtance betwixt the 
Center of the Earth and the Moon. © 

5. Au Exaw- F. This will be better underſtood by the Fi- 

. _ e, Where the {mall Circle repreſents the Earth, w 
is D; Ais the Place of the Obſervator's Foot, CDE 


Ig. T. 


* 


— 


rational Horizon, and the Line FG repreſents the 
common. or ſenſible Horizon, on the Plane whereof ſtands 
os, Obſeryator, being parallel to the rational Horizon; 
eat Circle is the Meridian, in which the Moon is 
3 B; its Altitude above the rational Horizon 

e BDE, and its Altitude above the Surface 

10 5 is the Angle BAG; the Difference betwixt theſe two 


, is the Angle ABD, which is called the Parallax,* 1 


-which being known, we can find the Line DB, which is 
the Diſtance from the Center of the Earth to the Moon; 

as allo the Line AB, which is the Diſtance of the 
Obſervator from the Moon: ' After this, by.meaſu- 


"ee le under which the Moon appears, that 


e Tab. XII. xceeds the Angle BAG 
114 "Vip 1. by 


contained betwixt” the Rays which 
3 * the extreme Parts of the Moon, which is 
| called its parent Diameter, we can find alſo its mne 
_ | | 


Sides AB. and DB are 
the e, Rules of — 
try. 


the Angle BAD (which 


"© VVhich being HEE] of the. Sides AD being gen 


nety Degrees) and 
— B, wich one 


* 
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. 5 of NATURAL PHILOSOPHY. 37 
6. By exact Calculation upon theſe Obſervations, we 6 Hee Sacb 
find that the greateſt Diſtance of the Center of the Earth lf R 
from the Moon is * ſomewhat more than Sixty- ſix Semi- Earth and 
diameters of the Earth, and its leaſt Di about Fitty- the Moon is 
one; and that the Moon's true Diameter is pretty near a the ove 2 
fourth Part of that ofthe Earth, whence we conclude; that compared 
the Earth is Tie ane Ha ve Times as big as the Moon. g 2 
7. The * 
the higher it is above — Horizon, the leſs is its Par bra 
lar; that of the Sun is not ſenſible, unleſs when it is in . 
the Horizon, that is, in the Circle which terminates - our i, and what 
Sight: And when the Sun is in the Horixom, it is very diffi- — 
cult to find its Parallax. Upon the moſt exact Calcu- — Ang 


lation, its ſt Diſtance from the Earth is found to 4ng/e 43D 
be 2 about Fifteen hundred and fifty Semi diameters of 7 evides 


the Earth, and its leaſt Diſtance about Fourteen to any on 

and forty-ſix Semi-diameters. The Diameter of the ee, 
Sun is alſo found to be about fifteen Semi- diameters of 
the Earth; 1 


Four hundred and ow times as as 
_ "___ big 


S a A 


n 
— are pretty well agreed 
2 the Moon's nce from the 

: Its — 2 4 
cording to Se 4 
mo 4855 of the 2 ac- 
cording to cn, and one 
Third nd acndin wd thr 

-nine 

2. About Fiftees hundred and fif- the 
ty, &e.) As it is very difficult and 
troubl to find the Sun's Pa- 


rallax, fo its Diſtance from the 
Earth is not ſo well agreed upon, 


The Sun's mean Diſtance is by ſorne 
— 749 Diameters of the 

ers 10000 Or 12000» 
Et b by e exacteſt Obſervations of 
the lateſt Aſtronomers, but - 5000 3 
and its true Diameter to che Diame- 
ter of the Earth, as 10000 to 208, 
Whence it Fob wir that the Sun is 
1 times bigger 2 


According to the beſt Aſtrong- 
mers, che true Bigneſs of the Pla 
nets, and their "Diſtance from the 
Sun are as tollows, * — 


een 


Sture, Ses the Neves on 4-0 wo 


Art. „ Cu Pare: | 
OY 


FNofaorristsrin Part H. 
n flowery wt 5 
P CHAP. XIII. 6 
| Of the, Phenomena of Mercury aud Venus. 
3 4 HE Planet Mercury * is v anale ad they only who 
. A find it out ey che Rules of 7 — can know 
.. 
| C 


it n it from the fixed Stars; it is ſo bright, 
2s to be eaſiſy taken for a fixed Sta. 
a. hee 2. Next tò the Sun and Moon, the Planet Venus is the 
eus Venus. moſt remarkable, becauſe it appears ſo large; all Coun- 
rag 12 — almoſt, know it by the Name of the Shep- 7 
S a S=Star. e | 111 8. 

Of the as. 3. By comparing Mercury and Venus with the fixed Stars 
2229 N — Method, in order to know pl. 
7 4 Ve. Whit the Poſition of cheir Orbits is, with regard to the BY 

hn. 9 find; that each of theſe Planets moves from 

Weſt to Eaſt in Circles, which cut the Ecliptick in two 

oppoſite Points, and deviate from it to a determinate 25 

Diſtance, viz. that of Mercury, fix Degrees and ſixteen , 

Minuter, and that of Venur, three Degrees and thirty fl fs 
Minutes. 3 1 * | W Nen 
Jof the pe- | 4 Mercury and Venus, take up about a Vear in moving 

n., a -their Orbits; and though ſeem ſometimes 0 

bens, to move faſter, the) recompenſe it by moving flower | 

At Other Times, without obſerving any Rule; yet how- { 

ever, they perform their Revolutions in ſuch a manner, ww 

as always to paſs through their Orbits in a Lear; fo that 1 

we map affirm in general, that they make ong Revolution | *® 

| eee TPO be 

5. Of the Di- 7. Mercur) enus appear always very 15 

8 of Mercury is never above Twenty-ei — — Venus Fs 

Mercury #92 never above Forty- eight Degrees diſtant either to the Eaſt i tf 

* has, Or eſt. * | : ; ” cer, 


7 8 Arid bow 6. When Mercury and nuf are the moſt Raſt that they Mo 


ſong "Tims Fun be, of the Sun; that is, when Mercury is Jn 7 
— eight Degrees, arid Venus Forty- eight Eaſt of it; We ob- bow 
theſe Diſtan- ſerve, that. they then move ſlowly towards the Weſt, 275 
tes. till they are got as fag Weſt of the Sun as they were be- 


fore Eaſt of it: After this, they ſeem to return back a- A 
gain to the Eaſt, and overtake the Sun, till they are got Sun. 
as much Eaſt of it, as they were at firſt ; this is perform- $9 
£4 hy Aur in fix Months, and by Venus in nine: 


* 1 


Chap. 14. of NaTvrar PRTLOoSO HT. 39 
7. Mercury and Venus are ſometimes hid by the Inter- 7- Tr Ner- 
poſition of the Moon; and theſe Planets are ſometimes cu, 24 Ve 


nus app 


ſeen to paſs betwixt the Sun and us. ſometimes be. 
| | 73 0 tween the 
Sun and ut. 
wh —— 
10 | > H A P. XIV. : 
0 , | | | 
0 Conjetwres for explaining the Phenomena of Mer- 
ho cury and Venus. N ; 
n- 


in one Year's Time, and had their Centers continually 2 
n almoſt under the fame Point of the Zodiack as the Sun. 
on 4. Laſtly, he ſuppoſed the Epicycle of Merarry to 4.7% n- 
be about Fifty-ſix Degrrees in its apparent Diameter, and 2 of che ap- 
": I that it reyolyed about its Center in (ix Months; That aas, Pie 
a the Eplcycle of Venus was Ninety-ſix Degrees in Diame- Epicyctes of 
ter, and that it revolved about its Center in nineteen En 
Months. * | — 
& 5. It is not worth while to be particular in ſhowing 5- 7% Mer- 
4 how all the forementioned Phenomena may be ſolved cu ant Ve 
6, pon theſe Hyporheſes, the Thing is too evident to in- gez Bi- 
it upon: It i ſufficient to obſerye only, that the Cen- Aance ongy 
cters of their Epicycles being always very nearly under the e Nen 
5 Sun, this is the Reaſon why Mercury and Venus never 85 
ot go beyond a certain Diſtance from it; and becauſe” the 
Time in which theſe Epicycles revolye about their Cen- 
e. ter, is not commenſurabſe with the Time of the Sun's 


C4 ERevolu- 


3 E 
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Revolution in the Ecliptic k; therefore the Duration of 

the apparent Revolutions of Mercury and Venus in the 
Zodiack is very unequal. r det © 4 

6. The * 6. Later Aſtronomers have obſerved; that when Venus 

maders ., begins to move from the Sun to the Eaſt, . and is but at 

ſronmers a. à little Diſtance from it, ſhe appears very large; where- 

Venus. as when ſhe is at the ſame Diſtance, in moving towards 

the Sun, ſhe appeats-very ſmall: On the contrary, when 

- ſhe begins to move from the Sun to the Weſt, ſhe ap- 


Fears very ſmalb bur whe ſhe approaches the Sun again, 
, 2 ſhe ps Yer la 8 ba i — 
7. Of the va- | 7. This is that Phenomenon which I mentioned before, 
. 2 and which was thought inconſiſtent with the Hypotheſis 
that ſhe turn; Of Copernicus, concerning the Motions of Vun and Mer- 
round the, aur: But that Difficulty is intirely removed fince the In- 
vention of Teleſcopes. For Gallleus, who was the firſt 
that made them long enough to look at the Stars with, 
obſerved himſelf, and cauſed others to obſerve, that Ve. 
aus was quite round, when ſhe appeared large, and that 
ſhe was $24 when ſhe appeared ſmall, whence there 
is no doubt, but that ſhe moves round the Sun, and 
borrows her Light from him. Hence alſo we learn, that 
Venus is ſometimes further diſtant from the Earth than 


the Sun is, and then becauſe that Part of her which is il- 


| Nes us, that they have ſeen Mercury undergo the ſame 


ant from tha Sun: Whence it follows, that his Hypo- 
falſe. 579 7 with re 


1 
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*<CHA'P. XV 
= - - 


Of the Phenomena of Mars, Jupiter, and Saturn; 


AAARS, Fupiter and Satwrn may be - diſtinguiſhed 1. How ts 
V from the other Planets, becauſe they appear bigger Joon — 
than Mercury, but leſs than the Sun, Moon, and Venus 2 


r 


turn: Mars is ot a reddiſh 

Pale one. ls b e r ot 
2. 10 comparing theſe three Planets with the fixed Stars, 2. Of the ap- 

we obſery Not th move from Weſt to Eaſt in Cir- fen af 470 

cles which cut the Ecliptick in Points directly oppoſite three Planers. 

to each other, and which make different Angles with 

it; Mars's Circle declines from the Ecliptick, one De- 

gree and fifty Minutes; Jupiter g, one Degree and twen- 

ty Minutes ; and S. turn , two Degrees and thirty one 

Minutes, as, 4 IO VDV. Ax TLDS — 

. Mars rms a Revolution in his Circle, in about 3. 7he 7ime 
hundred and thirty-two Days; Fupiter, un Rev- 
in about eleven Years and Three hundred and eighreen 
Days; and Saturn, in about Twenty-nine Years, and a 
Hundred and eighty three Days. + +, | | 
The apparent Motion of theſe Planets, is not at all 4- How theſe 

lar; for ſometimes they ſeem to move from Weſt gag 
to Eaſt, and then they are ſaid to be Direct, ſometimes time; Dire, 
they a for ſeveral, Days together in the fame Place ane 
of the Firmament, then they are ſaid to be Stationary ; nt fomennes 


and at other Times they ſeem to go back to the Weſt Rerrograze. 


again, and then they are ſaid to be Retrograde ; after this 

they become again Stationary, and then Direct. 

F. From the Time that Mars is in the Middle of his 5. of che 
tion, to the next. Time of his being in the 17 of their 

ſame State, is about two Years and Forty-nine Days: .. 

Jupiter, from the middle Time of his Retr ion, to 

the Middle of the next, is about one Year, and Thir- 

es Days; and Saturn about one Year and thirteen 

$. POO. Oo OR 

' 2 Whatever Inequality there be in theſe Planets in the 6. Thar they 

Times from one Retrogradation to the next, yet in this —— 

they all agree; that every one of them is always Rerro- when che 

grade, when the Earth is betwixt the Sun and it. — 


twixt them 
and the Sun. 


7. The 


42 ROHAUVLT's SwsTEn Piet II. 
7. Mars has 7. The Arch in the Zodiack which Mars paſſes thro 
more Rerros when he is retrograd?, is bigger than that which Jupiter 
5» Jupicer, Paſſes through when be is graut; and the Arch which 
and lopiter Jupiter pales through when he is retrograde, is bigger 
— 1 through , when he is ve. 


8. That theſe 8. The apparent Bigneſs of theſe three Planets increa- 
Stars appear ſes, when they become retrograde. Mars appears then 

9 fix times as big as when he is rect; Jupiter about 

| #r0gradexthan three times as big; and Saturn almoſt as big again. 

Ze 76-9. None of theſe three Planets were ever {cen to. 

ether Planets to paſs betwixt the Earth and the fixed Stars. * 

by the Inter- | 
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Conjectures whereby to explain the Phenomena of Mars, 
IE Prox M aſcribed to each of theſe Planets its pro- 
longing to per Heaven, e the Sun's Heaven, 
Mars, Jupi- but à great deal nearer than the Firmament; he ſuppoſed 
erg, fhat of Mars to be neareſt us, than rhat of Jupiter, and 
t » that of Saturn ſill beyond. Sf | 
2. Of cheir 2. He affirmed, that every one of theſe Heavens had 
Epicxcles. ani Epicycle belonging to it, in the Circumference of 
which the Planet was fixed ; that the Epicycleof Mars ap- 
| larger than that of Jupiter, and the Epicycle of 
| piter larger than that of Saturn. Wi veh.. 
re Kee © z Beſides the diurnal Motion of theſe Heavens from 
tion of the, Faſt to Weſt, they have à proper Motion of their own 
Heavent be- from Welt to Eaſt, by Which their Epicycles are carried 
ae, Jugi- along through all Parts of the Zodiack, thro which 
der and Si- we faid theſe Planets did 'paſs, and their Revolutions 
* are compleated in the Times (before- mentioned when 
we were ſpeaking of their Phenomena) which theſe 
Fa _ take up in deſcribing an entire Circle under the 
Cars. | ws weld . * 4 | 12 
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ſenſibly to alter tham that of Saturn. 
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- Whilſt theſe Epicycles are carried along in this man- . Obe 
ne? by thoſe Heavens which contain them, they allo * g 
tum about their own Centers, and carry every one its . 
Planet along with it, from Weſt to Eaſt in its u 
Part and from Eaſt ro Weſt in its lower Part; the 
Times of the entire Revolutions of ' theſe ſeveral Epi- 
cycles, are thoſe before-mentioned, berween the Middle 
of each Retrogradation, and the Middle of the following 


One. | 
5. It is evident, that theſe Hypotheſes, will not only ex- 5. That theſe 


— the apparent Motion which we obſerve in theſe tons wilt 
lanets, by which they ſeem to turn about the Earth in 3 
T 8 Hours; but alſo their Motion from Weſt Stations, and 
to beneath the fixed Stars; under which each — 
Planet ought to appear, Firſt, To advance very ſenſi- Jupiter and 
bly towards the Eaſt, or to be direct, when it is in the uu. 
upper Part of its Epicycle, becauſe its Motion is then 
compounded of that with which it moves in its Epicycle, 
and of that with which the Epicycle it ſelf moves in its 
Heaven alſo.' Secondly, Each Planet ought to appear re- 
frograde, when it is in the lower Part of its Epicycle ; 
becauſe the Motion about rhe Center of it, carries it 
further towards the Weſt, then the Motion of the | Hea- 
ven in which the Epicycle is carried, does towards the 
Eaft. Laſtly, Each Planet ought to appear Szationary, 
when it is in either Extreme of the lower Half of the Epi- 
cle, becauſe then, in turning about its Epicycle, it 
yances neither more nor leſs towards the Weſt, than 
it is carried towards the Eaſt by the Motion of its 

6. The R tion of Mars ought to take up a 6. 1% Mars 
larger Arch of the Zodiack than that of Fupiter, becauſe pe to 
Mares Epicycle is ſuppoſed to be larger than Jupiter 8; Rosner 


and for the like Reaſon, Jupiters Retrogradation ought ton ban Ju- 


to take up a larger Part of a Circle than Saturus. — 
7. When a Planet is retrograde, it ought to appear big- ben Sanun. 


| | live: when it is direct, becauſe it is then nearer to us, HOP 'theſe 


ets ap- 


ng in the lower Part of its Epicycle. ——_ 
8. The apparent Bigneſs of Mars ought to increaſe ven , 


more ſenſibly than that of Jupiter or that of Saturn, be- ©* 74170- 


cauſe Mars being nearer to us, his Approach towards che“ J. wy the 


Earth, which is the whole Length of the Diameter of his pen Big- 


Epicycle, in Proportion to his Diſtance is conſiderably 2 9 Mars 


increaſes more 


more, than the Approach of either of the other: For the han chat of 


ſame Reaſon, the apparent Bigneſs of Jupiter ought more Jupiter. 


44 ROAD SSE pi. 
Shu, og. The Heavens belonging to theſe three Planets be- 
— a beyond the 2 belonging to the Sun "Ba 
by the Bier- is impoſſible that they ſhould ever pals betwixt the Sun 

% and the Earth; but they may 97 often hide ſome” of 
Zlaners, bus the fixed Stars, becauſe they are ſuppoſed to be below 
—_— the Firmament. * 


of the 10. Galilaus, by making uſe of Teleſcopes, ficſt ob- 


the Welt, at unequal Diſtances. Theſe he named the 
2 Kar, but they are now called the Satellite or 
. Of the II. off ym alſo obſerved, that Saturn appeared to al- 
. "a4 ter his Figure, ſometimes appearing round, and at other 
—_— Times.oyal ; but we having made uſe of longer Telet- 
copes than his, have obſerved Saturn to aPpear ſuceef- 
*Tab. XI fively under thoſe Figures, which are * here repre- 

Fig. 2 ſented. "aſe | 13 1 ts : dr Jay — 
1. Of afl! fa. We allo obſerve 1 a. ſmall Star, which ſeems to 
e deſcribe an oval Figure about Saturn, the longer Dia- 
8 5 65 of which, is on that Side where Saturn appears 

13. Of the Dey) As to the ſmall Stars which acoonipany \ 7p | 
ory, Lag Galilæut was of Opinion, that they turned ab 1 —thk 
vellites. Planet, and deſcribed Circles which are all in the fame 


i 


er it | eighteen Minutes : That the ird, which is the biggeſt of 
+ © them all; was diſtant on either Side, thirteen Semi-dia- 


| 1. A ſmall Star, &c.) Nay there 11”; The Fifth, | th Hours, 
are Five, as was faid before, which 53, 55", The Sn Lag the 


Caſſini and Hugenins have obſerved of Satwn in Diameters of the 


to revolve about Satan; the Peri- | Ring, Of the Firſt, almoſt 13 of 
en nes of 3 theſe, } the Second 1.4 3- Of the Third, 13 
The brit or innermoſt, 1 Day 21 of the Fourth 4; Ot the Fifth, 12. 
Hours 18', 31“; The Second, 2 | See Hagentas's Planetary World in 


- Days, 17 Hours, 41', 27'' ; Lhe ö 5 5 
Jag 'Thitd, 4 Days, 13 Ts, 47,16"; | Engliſh, * Sed, pag. on | 


The Fourth, 15 Days, 22 Hours, 4, - © |, 93% ae VI 
OM i; meters 
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at the 


Fourth, which is the leaſt of all, was diſtant on each 
Side, Twenty-three Semi-diameters, and his Periodical 
Revolution ſixteen Days, eighteen Hours, and nine 

14. We cannot conceive how theſe four ſmall Stars 14. Ther Je- 


can move in this manner about Jupiter, and continue 7 
their Motion, unleſs they be 1 carried by a ſmall, Vor- Cause. 
tex of Matter which ſurrounds Jupiter. But becayſe ir - 
would from hence follow, that Fupiter alſo ought to 
turn about his own Center, we ſhould * have 
had ſome Doubt about this, notwithſtanding it ſeems ſo 
ble to Reaſon, if we had not been lately convin- 
ced of the Truth of it, by an excellent Obſervation 
made by Caſſini. He was the firſt that took notice of it, and 
was the we of be Boy 2 * wr ards of 
a certain Spot upon the ter, which begin- 
ning to appear 1.5 one Side of this Planet, afterwards 
”—_ towards the Center, and then on the other 
— — Fi After this it withdrew for ſome Time quite out 
0 5 and then began to A in on ſame 
Side where it was firſt ſeen; The Time which this Spot, 
and conſequently Fupiter it ſelf, takes up in compleat- 
1 — is about the Space of nine 

ours. 

15. There hath been the like Spot ſeen alſo upon rx. 73. 
the Body of Mars, which proves, that this Planet alſo Mrs -/- 
turns about its Center, in about the Space of Twenty- ont iz; ,vs 
four Hours. | | Center. 

16. Galilæus was ſurprized at the Alterations of the 16. A Couje- 
Figure of Saturn without being able to find out the % 2 
Cauſe; and fo have a great many Philoſophers been, ren, 
who have in vain 'perplexed themſelves- about it. But Sn“ 
not long ſince, Mr. Hagens a Durch Gentleman, has 
very luckily thought of an Explication of this Phæno- 
menon, by ſuppoling that Saturn is à ſpherical Body, 
ſurrou at a*eertain Diſtance, by à very thin Ring, 
2 but of a conſiderable Breadth, the Plane of which 
Paſſes throagh- the Center of Sararu; and he ſuppoſes 


. * 

1. Carried by a ſmall Fomea, 8c.) 1 to the Ecliptick, that about the 8i 
See the Notes on Chap. XXV. Art. 22, | of Aries and Libra, the Ring - 
of this A 2 2 — _ — ſeen at — — about the 

2. of a conſider eagth, | Signs of ' Cancer Capricorn, it 
Co) To which we may add, that | appears like two broad Handles. 
the Plane of the Ring ig ſo inclined 4 ee ware” 25 

* 4 1. N * . M4 FOR a N 5 this 


* 


| 
. 


WE” 


© roger sr Patti. 


this Rig, 8s well as Saturn it (lf, to be iluminated by 
. | un 

17. 4 Ex- 17. This being ſuppoſed, he ſhows thar Saturn ought 
2 f'to 5 round, 11 eſented in A, when his Si- 
it. tuation is ſuch, that if the Plane of his Ring be conti- 
Tab. XII. nued, it would 7M through the Earth, becauſe the 
Fig-2-" Thickneſs of this Ring is only turned towards us theo, 

Which Thickneſs 2 be CE; but when the 
Ring is in any other Situation, ſo that the Plane of it 
is vilible to us, then it ou ht to appear to us of an 
Oval Figure, ſuch as B, C, or D, which muſt be ſo 

nuch =, bigger, as our yo is elevated above the 
| of if. 

18. of che 18. As to the little Star which-accom mies Saturn, 
2 ſuppoſes that to move in the Plane of this Ring, and 
trends Sa- that it compleats its Revolution about this Planet, in the 
wrn. - Space of ſixteen Days or thereabouts. 

Tab. XII. 19. All the ſeveral of the World, which we kaveka: 
s. 3. therto treated of, put together, and diſpoſed in the Or- 

der in which we have mentioned them, will compoſe the 
following Fi "EH which repreſents the whole Warld, ac- 
aca to Fee of n 4 
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An Explication of the l ia 
_ Suppoſition that the Earth turns about 


— 


5 its own Center in T wenty-four Hours. 


CHAP. XVII. ww 
— the Poles and the rele. 


1.0f the Poles TPON Sqppofition, that the Earth turns about its 
W J'om. Axis — e! Four Hours, (by which the 
apparent Motion eavens is z) the two 

oints of its Superficies why N own ſelves 

only, are the rue paying the Circles which every _ 

oint 
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Chip. 27. of NaTURAL. PHILOSOPAY; 


Point of its Superficies deſcribes, are the: Circles of Lon- 
the Earth, the largeſt of which Circles is the 


gitude upon 
Terreſtrial Equator or the Equinottial Line. 


2. So likewiſe the two Points in the Heavens, which 2. of «he op- -- 


are directly againſt the two | Poles of the Earth, mg pero Prles 


VERS. 


which ſeem never to move, whilſt all the reſt ſeem to 
turn about, theſe are the apparent Poles of the Heavens; 
and the Circle, which we imagine to be directly againſt 
the Earth's Equator, is be apparent Equator of the 


z. When we would deſcribe the Horizon of any par- 3. 0 the In- 


* 
- 
* a 
#7 


J 


ticular Place the Earth's Superficiess we imagine, r. 


alike in both Hypotheſes, that chis "Horizon is nine 
diſtant every Way from the Place, ang! the 
Horizon which we imagine in the Heavens | 
paſſes through all thoſe Points, which are directly agai 
the Earth's Horizon; now upon Suppoſition that the 


Earth moves, theſe Places in the Heavens are the fame _ 
as if the Motion were really in the Heavens; therefore it 
follows, that upon either Hypotheſis, the Horizon is always 


the ſame, * 


4. The Civeles of Latitade, and the Miridions pes the 4. o u-. 
Earth are always the ſame : For fince the Meridians'in the au 


Heavens,” are always ſuppoſed to be in thoſe: Places 
which are directly againſt the Earth's Meridians, and 
that theſe Places are always. the fame, upon either Hy- 
potheſis; it follows, that the Meridians in the Heavens, 
ought to be the ſame here, as thoſe before deſcribed, 


the Earth. 


when we allowed the Hypotheſis of the diurnal Motion 


of the Heavens. 


1. L fill vaſtly greater, &c.) See the Notes on Chap. _—— 


A ot _ 4 


„ CH A g. XVI. 
Aw Explication of the Sun's Phenomena. 


FAST: Though we conceive the Diſtance from «. The. 6% 
hence to the Sun, to be very great; yet the Di- Seppeſttion. 


ſtance from hence to the Firmament i is ſtill vaſtly greater. 
We may indeed conceive it as great as we pleaſe, be- 


Ca 


. ²˙uuN t]. 


| 
| 
| 


Part II. 


8 ROHAULT: sf 


cauſe there has not yet been any. Method found out of 
. determining it. 
2. The ſecond 2. Secondly. We muſt ſuppoſe, that 1 the celeſtial 


PP Matter which ſurrounds the Sun, and which diffuſes it 
ſelf all Ways, to a Diſtance, much leſs than that where 
the fixed Stars are, but much greater than that where we 
are, turns from Weſt to Eaſt about the Sun; and that 
carries the Earth along with it, in ſuch” a manner, 
as, without bindring its Revolution about its own Cen- 
ter in Twenty-four Hours, to move very nearly 
to it ſelf, and to deſcribe about the Sun, every Lear, a 
Circle ſomewhat excentrick, to the Plane of which 
its Axis is inclined Twenty-three and a half. 
3. Why the 3. Upon this Hypotheſis, it is evident, Firſt, That 
Heavensſeem the =. as well as the whole viſible Heavens, "ought to 
ep. fer ro deſeribe every Day from Eaſt to Welt, a Cir- 
24 a ele parallel to the Equ 
4. vy 4. Secondly. Becauſe t the Earth goes than the Sun 
the Sen ap- from Weſt to Eaſt, the Sun muſt neceſſarily ſeem to move 
From Frais from Weſt to Eaſt in the Firmament in which it would ap- 
Eaft in the pear to deſcribe a Circle, which would indeed be the ſame 
Eeliptick as the Equator, if the Axis of the Earth were cular 
©. to thePlaneof its annual Circle, but muſt now differfrom 
it, and interſect it at an Angle of Twenty - three 
and a Half, which is its Diſtance from it, by reaſon the Ax- 
is of the Earth has thus much Iuclination to its Plane. 
5. That all 5. Having ſhown how the Sun ought to appear, to 
the other Phe- turn about the Earth from Eaſt to Weſt every Day, and 
d deſcribe” Circles parallel to the Equator ; and further, 
pon =— that it ought alſo to have an apparent Motion from Weſt 
have mow to Eaſt in the Ecliptick, which it ſeems to move thro 
Vente. in a Year, it is eaſy to ſee that this will ſolve all the 


particular Ptznomena before- mentioned; I fhall not 


therefore ſpend any further Time in explaining them. 


6. That the 6. A vi » 1 615 ig Place, two very im- 
—— portant Things, belonging to n 2 
eg, treating of. The Fit is, That though the Diſtance be- 
Stars, and twixt we Earth and ſome of the fixed Stars; increaſes or 
2 4 diminiſhes in fix Months time, by the h of the 
enght never whole Diameter of the Earth's annual Circle; yet theſe 
Stars ought not to appear bigge7 at one Time t n at a- 

nother. The Second is, that though the Circle which 
the Earth deſcribes about the Sun, is very large conſide- 
* by it ſelf, and with regard to thoſe Meaſures which 


““ Ghap xxv. Art. aa · of this Pert. 
we 
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Chaps 8. oefiNarurai PrILOSOphY? 
we here make uſe of upon the Earth, yet notwithſtand- 
ing, the apparent OM « the Heavens ought not to 
hange its Place, t the whole Lear, 
the fame” as 12 e Pole - Star. 
. e e ö nes, hg e 7: Whythe 
c Peres ie the "Earth's annual — 
Cr as large as i ſeetns tor us to be, is not at all ſen- 2 fined 
ſible, but a mere Nothing, compared with i the immenſe Hans = 
Diſtance” that there is betwixt che Earth and the fixed“ 
Stars; beſides this, I fay, there is another Reaſon which 
I think N taken Notice of, and that is 
this; We judge itude of a fixed Star by the 
Nt of le Par e the om of the Eye which is 
ſhaken, when we look upon it: But the Impreſſion which 
4 Star makes, is ſo ſtrong, that it fpreads over a Space a 
thouſand Times bigger in Diameter vl warn leg the 
true Image; 10 that we ſee it 2 far it ought 
to be ſeen. ' This being ſuppoſed ; Fm pores that the 
Diameter of the Earth's annual Circle were ſo © lge com 
pared with the Dittance betwixt us and the eaven, 
thar we were twice as near a fixed Star, Tn of © 
the Year, than we are at another, its true Image ought to 
be twice as large; but the trembling or ſh if it ex- 
tends it ſelf to its uſual Diſtance all round, muſt cauſe the 
Diameter of the falſe Image, by which we judge of the 
Diftance of a Star when we are neareſt it, to be greater 
than the Diameter of the falſe Image when we are fur- 
theſt off it, by a thouſandth Part only of its Diameter, 
which is not at all ſenſible: It follows therefore, that the 


apparent Magnitude of the Image ought not ſenſibly to 
increaſe. 
8. As to the apparent Pole in th: Heavens never al- g. wy che 


tering its Place, that is entirely owing to the immenſe Diſtance of 
Diſtance of the fix d Stars from us, and to the Earth's þ*,7 7" 
Axis always keeping parallel to it ſelf. For hence it Heovers 

follows, that the Alteration- of the Pole in the Hea- rom che Pate» 


Star never 


vens, exactly equal to the Change of the Place of 2, all the 
the Earth's Pole; the Alteration of the Pole in the Hea- Years 

vens cannot be at all ſenſible, becauſe of its great Di- 

ſtance. 


t With the immenſe Diſtance) i 2 Fay bigger than it ought. 7 Ses 
Jee Notes on Chap. xxv. Arc. z. of ; Notes to Chap. Xxxi. Art. 26 the. | 
this Parr. 3 kult Parr, 2 
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in TAm not 38 8 of the 
apparent: 4i- Ii fired Starz: If the Earth turns Do TONY wa Center, 
ien ROW 


; — mare they muſt neceſſarily ſeem ſo to move: T 
Stars follows is Concerning another Sort of Mation, by which every 
from the fixed Star ſems to increaſe, its Longirude fines Hinder: 


" Earth" starn- 
ing about its chuss Time. N 
on Center 2. In order to account. for this Phenomenon, wenee 
pe ual only to ſuppoſe, that the Earth, in its annual Revolution 
Plaining the about the "does not keep, an exact Pai bur 


 Periodick 3 it — 2 little, ſo that in a great many Thou- 
a. CCC 


, 3. Upon this Suppolition, the Earth EquinoSial Cir- 
fixed Shar ce il be ar ied to different Parts. of the 


em to vens, and 
fromWfrs therefore the. Equinodtial Circle of the Heavens muſt al- 
Eaft. ter.in the fame Manner, and. cut the in different 
| Baines, Gccpating anch other from. Bak ba. Wick Naw 
fince we reckon the Longitude of the Stars from the Point 
of. Incerſection.of theſs dn Ciraley,, it muſk necellariy 

increaſe r 
4. YViy the 4. The Alteration of tude, that happens to any 
ag, ome fixed Star in a certain Number, of Years, muſt be 
from vg the fame in every other fixed Star ; but all the fixed 
S together may alter their Longitude more ſenſibl 
en in one Age than in another, 1 


. be greater in one Age than in another. 


„e, F In order to explain bow the Declination of the E- 


Declinztion cliptick is leſſened, as Aſtronomers have from Time to 
— 2 Time obſerved, ſince the Days of Hiparchus; we need 
from Tine only ſuppoſe this, that the. Libration of the Earth, 
_ hath. cauſed. its Axis to be a little more elevated a- 
bove the Plane of the Ecliptick: And from hence it will 
follow, that the Equinoctial Circle in the Heavens muſt 
ſomewhat nearer to the Ecliptick in which 
Sun ſeems to move: There being therefore not ſo 
mark Diſtance betwixt the Ecliptick and the Equator, as 
tere was before, we imagine the former of Circles 

3 to have come nearer to the latter. n 1 


„ 


gaga ed wo = mom we ww 


a 


58 < ag ms. 
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Chap. 19. ff Naturar Pitrtosopay: | Ft - 
\ 6. The Libration which we here aſcribe to the Earth, 6. Thar the 


Lakes the Poles of it alter their Places; whence it 2 3 


follows, that they ought fiot always to correſpond to anſwer fo the 


the ſame Places in the Heavens; and thus late Aſtro- r 


nbmers have obferved, that the Polar Star is much 24 ir fire 
— 4 the Pole now, than it was in the Days of Hip- merh did. 
chus. | | 

* But no Libration or other Motion whatſoeyer, phe pes 
which we ſuppoſe in the Earth, 1 can cauſe any Alte- % Fe, 
ration in he Elevation of the Pole of the Heavens which does not alter 
is ſeen above the Horizon in any particular Place, fo long 15 — wo 
as the fame Points of the Superficies of the Earth, 6 
continue to be the Poles of it. Becauſe, as the Poles 

alter their Places, the whole Earth is altered likewiſe 

and conſequently the Horizon in proportion. Thus if 

we ſuppoſe the Pole of the Earth to correſpond to a 

Place in the Heavens, differing fix Degrees from the 

Place to which it correſponds now; the Horizon which 

we conceive upon the Earth, would correſpond to a 
different Place alſo, from what it did before, by the 

ſame Number of Degrees: Whence it follows, that 

the Elevation of the Pole above the Horizon muſt be 


Aways the fame. 


8. It is true, that if we ſuppoſed the, Earth to turn 8. How che 

wu different Poles from what it does now, then this Z*varin of 
evation would indeed be altered: And this would agree bove the He- 

with the Opinion of ſome Moderns, who pretend, 1e may be 

that the Latitude of Paris, and conſequently the Ele- 

vation of the Pole, is not the ſame that it was for- 

merly, and that the Limits of the Sun's Setting are al- 

ſo altered. | | 


the Pole it now called the Pole-Srar, would be 


1. re | Diſtance from that Stay which 1s 
The ion , 
would not indeed be altered, but its very much altered. 


# 


Dz CHAP: 


CHAP. XX. 


3 of Mercury and 


Tei WI. Ll Gr nts nocd, es Adas ao 

bing —— 5 Venus are wr 4 the bon ny, ST 

Sappoſition,in is; Which being gran is no U 

_| —_—_— any Thing new” | in order to explain their Phænomena; 
Lan- F they all neceſſarily follow, from what has been alrea- 

Mary «ns dy ſuppoſed in onder to explin he Phaznomens of 


- 2. How Mer- ws 1 5 Firſt, ſince the Earth turns about its own 
: cury and Ve- Center from Weſt to Eaſt in Twenty-four Hours; Mer- 


nas ſeem 1 fy and V+ ſt neceſſatil from Eaſt 
— and Venus muſt neceſſarily to move from Eaſt 
from Zt. Day a Circle parallel to 


from Eaftro to Welt, and to deſcribe every 
Xs ON. | 

3: ow thy t alſo each of them to deſcribe a, Cir- 
onght to ap- oof vie ths un from Weſt to Eaſt, becauſe they are 
| 7277 contained 1 in the Cæleſtial Matter, which carries the 
1 EA.. Earth about in that manner. 

That Further, according to this Law of Mechanicks found- 


4+ That they 4. 
on ed in Reaſon and yr mee viz. that every which 


es moves in a Circle, endeavours to deſeribe the largeſt Circle 


that it can, Mercury and Venus, as well as the 
always to be in the Zodiack ; becauſe that is the largeſt 
which the Czleſtial Matter in which they are car- 
ried deſcribes. © * 
Hake —'f 5. The Circles which Mercury and Venus deſcribe about 
5 the Sun, being leſs than that in which the Earth is-mo- 
i — ved about it; we ought to conclude, that the true 
Tear riodical Revolutions of theſe two Planets, are in 
leſs than a Year... 
6. That they 6. However, they ought to appear more 
\ ought Time in making a Revolution, be TT 
— becauſe we call that 2 Firw rw Feed 
2.5 Rein: When theſe- Planets are between the Sun and the Earth ; 
nal wk and we ſuppoſe this Period not finiſhed till we find them 
there again: But becauſe the Earth changes its Place al- 
: ſoß whilſt the Planets make their Revolutions, that alſo 


. In the Caleftiat donner, 8c.) | Art. 22, of this Parts 
us the Notes upon Chap. xxv. et 


will 
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Gs 20. of NaTuraL Put oternr: | 33 


ol boi «fee Pics om wh © we at the 
Beginning : Whence it follows, that the apparent Peri- 
od of every one of the Planets, muſt neceſſarily com- 
prehend not only a whole Circle, but as much more 
alſo, NN Pn nn Hy. "oY the. ame 


Titne. | | 
| 7. This being well underſtood, it will u at all 7. Thar ve- 

3 that Venus, which moves in a | ircle than r 

the Earth, ſhould notwithſtanding appear to take up % end, 


nineteen Months: For the Earth havi in this Time Manthe. 
above a Revolution and a H Venus muſt 
ave made more than two * and a Half, 
„ Bow farm that ſhe hath made but one; whence 
* ſhe finiſhes her Courſe in leſs than eigtg. 
on 
8. And becauſe Mercury ſeems to make his Revolu- 8. 7 4 wa . 
tion in fix Months or 2 og. which 9 3 
the Earth makes half a Revolution 1828 
cury really finiſhes his Courſe in about four Months. 


* 


„ H A . 
e 


INCE we are already affitied, that Mars, Fupiter, 1.That Mars, 
and Saturn do indeed ſo move about the Sun, that Jupiter and 
the Circles which they. deſcribe, contain the "Earth's pate 4. 
Circle within them; this is ſufficient ro convince us, — the 
that theſe Planets alſo 1 ſwim in the Cæleſtial Matter, 5% 7h» the 
Re * are furcher diſtant from the Sun than the 6. 
is. 


ſo de carried — by the 
tains them, in the ſame manner as die. Venus and Har. 


che Earth are carried. Eaft 80 Vf. 


1. 8 tHe Caſa Matt ce) See the Notes on Chap. XXVs Art. 22. 
D3 N 3. Ac- 


4 

lars, 2 According ti rhe Mechanick Law before-mentig- 
_ 73 the Cucles which Mars, Fupiter, and Saturn 2 
= 2 ms 2. — to be under the Zodiack; and as they are 2 
2 that which the Earth deſcribes, it is eaſy to ſee, 
Su lle that they cannot finiſh their Courſe in ſo ſhort a Time 
as the Fah does her s. Thus we ſee the Reaſon why 
Ada finiſhes his Courſe in near two Years, Jupiter in 
Twelue, and Saturn in Thirty, as they ate obſerved 
to do, viz, becauſe they being further diſtant from the 
Sun than the Earch is; the Czleſtial Matter at ſuch 
Diſtances, ought to take up ae Times to re- 

volve round. | 


4. How theſe Though theſe Planets move always directly on, 
pan, * never ſtand ſtill, or go backwards, yet they 2. 
N eller appear to be ſtationary * retrograde , 


ad. 
12. and that at the Time when we think ſhould be 
ſo, viz. they ſeem Retrograde as often as the Earth paſ- 
ſes betwixt the Sun and them ; becauſe we then move 
the ſame Way as they do, bur quicker than they ; 
therefore we mult ſee them applied to different Parts "7 
the Starry Heaven every D. and move the contrary 
| Way to that which we go. 
5. How they 5. And as to their Stations, we ought to ſee chem be- 
— Sta- fore and after every A becauſe then the 
Determination of the Earth's Motion, is ſomewhat ob- 
lique to the Determination of the Planet's Motion: So 
that che Velocity with which we are moved, is ſufficient 
only to make us ſee the ſame Planet in the ſame Place 
for ſeveral Days together. 
6. Amore 6. This will be clearer by looking on the Figure. Let 
garticular us ſuppoſe, for Inſtance, the Circle here. marked A 
of Thee K. be the Sun; BC to be the Earth's annual Circle; 
tioms and Re- the Orbit of one of the Planets, Mars, Jupiter, Or Sar 
8 rurn; and that FG. repreſents the Starry Heaven: 
Tad. un. being ſo, if we conceiye the Planet to be at D, and the 
Earth at B, (fo that we are about to paſs betwixt it and 
the Sun) we muſt then ſee it under the Place of the 
Heaven marked F. Further, if when the Earth is 
got to H, the Planet, which moves ſlower, is got to E 
only, we ought to ſee it in F ſtill, the ame Place of the 
Heaven ;;.and this explains the Station which precedes 
the Retrogradation ; after this, if we ſuppoſe the Earth 
do be got as far as I, and the Planet to L, then we 
ought to ſee it under the Place of the Heaven mark- 
ed G. which is more Welt than the Point F, where it 


288 before; which explains the n 
oh 
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Chap-21- of NATURAL PHILOSOPHY: 
Laſtly, if we ſuppoſe the Earth to be got to C, and the 
Planet to M, we. ought till to ſee ic 4 the ſame Place 
G; and this explains the Second Station, which follows 
the Rerrogradati nm. 0 
7. The Nearneſs of Mars, makes the Arch FG, that 7+ Fhence is 
is, the Parallax, and his Retr ation, * than the —— 
Parallax and Retrogradation of Jupiter. And becauſe Saturn, re 
er is nearer us than Saturn, for the ſame Reaſon his ,, 
Parallax and Retrogradation are larger than thoſe f 
Pry 1 2 it follows, that 2 Mars is retro- 
he ought to appear to move a bigger Arch 
bo the Heavens than Jupiter, and ras wk. a bigger 
OE dns to bt kf: hes. che Bb be 
8. According to this 73 the is 8 7Vby theſ 
betwixt * Sa and one of theſe Planets, we are nearer 7 2 
it by the whole Lengch of the Diameter of the Earth's e — 
annual Orbit, than when the Sun is between this Planet grade. 
and us, and therefore the Planet oughe to appear bigger; e their 
now this happens at the Time of its Retrogradation; it Bigneſs in- 
is evident therefore, that the apparent Bigneſs of à Pla- l ane. 
net when it is retrograde, ought to exceed its apparent“ 
Bigneſs when it is direct. And becauſe the Length of 
this Diameter by which we are nearer to Mars, bears a 
E Proportion to that Diſtance which we were from 
before; than the ſame Diameter, by whoſe Length 
we are nearer Jupiter alſo, does to the Diſtance we were 
from Jupiter; it follows, that the Increaſe of the appa- 
rent Higneſs of Mars, ought to be greater than the 
Inc of the apparent Bignieſs of Jupiter: And be- 
cauſe our Approach to Saturn is {carce perceivable, 
becauſe of his great Diſtance; therefore his apparent 
— — is hardly at all increaſed, when he becomes re- 
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Ln Explicatios of (the Moor s Motion. 


W OE Ecli ples of the Moon and of the Sun; the ap- 
rained in the parent Big of the Moon, the Strength of its 
Jae Ver- 2 and its Parallax, do all ſhow,. that the Moon is 
far diſtant from us: Wherefore it is natural to 
think, t it is contained in 1 that ſmall Vortex, in the 
Middle of which the Earth is placed. | 
2,7har the 2. And becauſe the Matter of this Vortex is turned 
Mem engl about its Center from Weſt to Eaſt, it muſt the 
Er. the Moon along with it in that Manner about the Earth: 
Radi But ſince the Circle deſcribed by the Moon, is much 
#roE4P. larger than the Globe of the Earth; it is reaſonable to 
think, that if the Earth makes a Revolution in Twenty- 
four Hours, the Moon cannot make one in leſs than 
| „ 3. This Length of Ti hich' the Moon takes 
3. How the ime w oon 
2 in . about the Earth, is the Reaſon why ſhe = 
—_— to make almoſt an entire Revolution from Eaſt to 
— Weſt every Day, whilſt the Earth revolves about its 
Ef lg, Center in the fame Time from Weſt to Eaſt; But this 
E 
: # ts; the Moon may run 
at es kal. Zodiack' from Wet to Eaſt. 
u. 4. We muſt take notice here, chat the Vortex in which 
2 4. 
Tauer Hebe the Moon is in whoſe Cone the 2 
rast, Eaß, placed, being com tween the Heavens of Venus 
| — i and Mars, is not exactly round, but of an oval Fi 
2 the leſſer Diameter of Which, if continued, would and 
end. through the Center of thoſe Heavens, that is, through 
2 the Sun: This being ſo, the fluid Matter of this ſmall 
* Vortex, which runs round the Earth, muſt neceſſarily 
1 move quicker in thoſe Places where the Paſlage is ſtraiter 
than in thoſe Places where it is wy 4 Wherefore 
the Moon, which is carried in this Matter, being i in 
* 88 hteſt Places, at the Times of its Conjunctions 
Nate its Motion towards the Eaſt, ought to be 
; — nſible at thoſe Times, than at any other. 


2. That font Vortexs &c-) See the Notes on Chap. xxv. Art. aa. 
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Chap. 12. of NaTvrar PHILOSOPHY; 0 -- 
5. The Figure of the Moon's Path, which is that of f.“ iy the 
an Oval, hinders it from being * ſo far diſtant from the 1% Zus. 
Earth, at its Conjunctions and ſitions, as at its Qua- gation in the 
dratures. And hence it is, that about the Time of the ataret. 
Conjunctions and Oppoſitions, the Moon's Diameter ought 
W —whag 1-18 " 1 2 

6. If the Motion of the Matter of the ſmall Vortex 6. 7 n. 
in which the Moon is carried, were to accommodate it Moon dense 
ſelf to the Earthys Motion only, then the Moon would 24) aud, 
appear to move from, Weſt to Eaſt under the Equa- the Echivrict. 
tor; and on the other Hand, if the Motion of this 
Matter, accommodated it felf to the Motion of the 


great Vortex about the Sun only; then the Moon would 


a to move always under the Ecliptick ; but being 
1 it ſelf to both theſe Motions, it follows, 
that the Moon can neither be carried under the Equa- 
tor, nor under the Ecliptick, but in a third Circle, which 
approaches nearer the Ecliptick than the Equator, becauſe 
the Moon is nearer the Sun's Vortex, than ſhe is the 
Globe of the Earth. , | | 

The different Phaſes in which the Moon appears at 7: Ther the 
different Times, and the Ecliples of the Sun, ate explain- 7507 Phe 
ed in the ſame manner in this, as in the foregoing Hy- Moon ave ex- 
potheſis. * ao | | the 

8. Though according to thi it is to 4 h 

imagine a Compoſition of the whole 71 Big 2 
thought ir proper to repreſent them in the following , 4a 
Figure. | 


1. So far diſtant from the Earth, | much alters this Matter. See Tuc- 
&c.) It is to be obſerved howe- ke Aſtron. Book II. Chap. ii. 
yer, that the Moon has two Peri- nb. 16. 
$4ums and two Apog ami, wich very 
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| .C H A P. XXIII. 
Of the Syſtem of Tycho- Brahe. 


D ESIDES the two Syſtern of the World which 1. Tiff 
were publi Ptolemy Copernicus, Tycho rde in 
Brabe invented a Tad which has ſomething in 2 —— 
mon to the other Two : For as to the Poſition af the cus agree» 
Parts of the Univerſe, Tycho agrees with Copernicus, ex- 
721 X | - cept 
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' ROHAVLT s SysTzM bat I, 
S that he makes the Earth the 
Center of the fix d Stars. 1 1 

2. And in order to explain the Motion of the Heavens, 
and firſt, the apparent Motion of the whole Heavens, 
which they ſeem to compleat in Twenty-four Hours, 
_ was of the ſame Opinion with Prolemy, viz. that 

Earth is at Reſt-in the Center of the World, and that 
the whole Machine of the Heavens is turned about it from 
Eaſt to Weſt in the Space of a Day, by the Action of the 


IJ He alſo explains the particular apparent Motion of 


which be a- 
ces with 
Prolemy. | 


i the fixed Stats in the ſame manner as Ptolemy and his 
Followers did. * | T 


4. But in order to account for the apparent Motion 


4: The ſeon® of the Planets, - we may affirm, that be entirely 
which he a- with Copernicus, that is, he ſuppoſes Mercury, Venus, Mars, 


grees with 


5. herein F. SO that all the Difference that there is betwixt the 
the Hypotheſis Opinion of Copernicus 
Jede compared with the fluid Matter of the World through 


fers from t 


Fav and 8gturn. to revolve about the Sun, and the 
about the Earth, in the Times mentioned by 


| Copernicus. He only adds further of his own; that the 


Sun revolves about the Earth from Weſt to Eaſt, and 
carries along. with it, that huge Maſs, of which it is the 
Center, conſiſting of all the Heavens of the Planets, 
whole and entire, and always parallel to it ſelf; in ſuch 
2 manner, that the Earth, being always at an equal 


- Diſtance from the ſeveral Parts of the Starry Heaven, 


is to be found ſucceſſively in all the Places contained 
between the Heavens of Venus and Mars, to which Coper- 
nicus ſuppoſes it applied in the Space of a Year. 


cus and Hebo with reſpect to the Earth, 


of Coperni- which it moves, or which moves by the Sides of it, con- 


fiſts in this: That Copernicus ſpeaks of the Motion of the 


Earth, as a Man would do, who was going to explain 


how he got from Paris to Oran, viz. by pointing out 
the Way, and faying, that he was carried along in it 
by the Motion. ef -2 Coach and Horſes; whereas Tycho 
in ſpeaking of it, would do like another Man, who, ha- 


ving been in a Coach from Paris to Orleant, the fame 


Way; would not acknowledge, that either the Coach or 
Horſes moved at all, but affirms, that the Way is mo- 
ved, and che Wheels of the Coach only turned about 
their own Axes, and the Horſes only lifted up their Legs, 
in order to let the Way flip under them, and that they 


+ _ might not be caried along wich it. 


— 


| 6. They 
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Chap 24. of NATURAL PHILOSOPHY: 


A 
6. They who are well acquainted wich the Hypo- 6. That # 
theſes of tolemy and Copernicus, will find no great . of 
Difficulty in obſerving how zhis agrees with the Phe. p/n, , the 
nomena, but will ſee, that it very well explains the Di- Phenomena 


reaions, Stations, and R ions of the Planets. h el. 


a do 4 
— 


— . — — — 
CY 


CHAR 20h... 
of Ptolemy, Coper- 
roms. 


ReflefFions „ the Hypotheſes 
ITY Ty 


E have no Reaſon to think, that the Structure 1. 7har there 

Y Y of the World is ſuchs as we have no Idea of; 7 
becauſe in Things merely natural, we can always judge — 
of them according to the Ideas and Notions which we be trze one. 
have of them. But becauſe we have here propoſed 
three Notions. of the fame Thing, one of which on- 
ly can be the true one, we muſt neceſſarily reject 
Two of them as falſe, and retain the other as the only 
true one, 

2. In order to chooſe which of theſe Opinions we 2. How to 
ſhould be of, we muſt throughly confider the Hypothe- noe 
ſes of Prolemy, Copernicus, and Hobo, and compare them jyporteſes. 
exactly with each other; for if we find any one of 
them to contain any. Thing contrary to Experience or 
Reaſon, we ought not to make any Difficulty in reject- 
ing it, in order to our embracing that only, in which 
there are no ſuch Repugnancies : And if there be no 
ſuch R ncies in any of the Three, vet we ought 
always to fix upon that, which is the moſt ſimple, and 
has the feweſt Suppofitions ; becauſe the more the Pha - 
nomena are, which can be explained by it, without 
making any new Suppoſitions, the more the Proofs are 
that it is true. | | 
3. The Hypothsſic of Ptolemy, as was before obſerved, 3. Th f 
is con to Experience, with relation to the different % 
Phaſes of Venus and Mercury. ; 1 wies the Lys 

4. It is alſo contrary to Reaſon, becauſe it allows of e of 
Librations in the Chryſtalline Heavens; for this is to . 
admit of a great Alteration, in order to explain a ſtnall Reeſe. 
one: Thus a Body which moves on always R 2 

* | Way. 


5. Thethird F. It ought alſo 


« . 1 
- 
- 


Reaſon. 


all the Heavens w 
conceive any Reaſon why it ſhould not 
ber Tra it alſo; and that ſo much the rather, be- 
e the Defenders of this Hypotheſis, ſuppoſe it to be 

an unactive Maſs, and are directly againſt allowing it any 
—.—9 Motion, by which it might advance as much 
Weſt to Eaſt, as the Primum Mobile would carry 

it from Eaſt to Weſt; which is however the only Thing 
that they themſelves make uſe of, when 


hinder the 
Earth from 
abont by the 
Primum Mo- 
bile. 


1 


[ 


2 Way, tho 


mena. 


why the Starry Heaven and the Heavens of 
not finiſh their Revolutions in the ſame Time as the Pri- 


mum Mobile does his. 


7. I know that it is uſual to fay, that the Gravity of 


the Earth, hinders it from being moved 


Heavens which incompaſs it; but I 
being carried Reaſon is not a true one: For, all that E 


ROHAULT's SysTzM Pit Il. 
with unequal Velocity, does. not under. 
go ſo much Alteration, as a Body which, having be- 

gun to move one Way, moves all at once the op- 

fite Way. To which may be added; that the Li. 
bration which is introduced in order to explain the un- 
equal Motion of the fixed Stars, is not ſufficient for 
that Purpoſe; for Aſtronomers do very oſten find 
that their Calculations do not agree with the Phæno- 


to be rejected, becauſe of the great 
Number of particular Suppoſitions, which it contains, 
and which are made upon all Occaſions,” in order to ex- 
plain any new Phznomenon ; ſo that nothing 
duced from the firſt Suppo 


can be de- 
fition, that will explain any new 


Ing, and which conſequently ſhould be taken for a 
Ewe Month the Hypozbefis. | IV 


6- The forth 6. Further, ſince he aſcribes to the Primum Mobile, 2 
Power of carrying along with it from Eaſt to Weſt, 

4 contained in it; we cannot 
carry the Earth 


would ſhow 
Planets, do 


by the 


w alſo, that this 
perience teaches 


us, is; that Gravity is a Quality by which terreſtrial Bo- 
dies tend to the Center of the Earth, and tend likewiſe 
in the ſame manner to unite with each other: Now it 
ſeems as abſurd to apply this Gravity to the hi 
Earth's Motion; as it would be to affirm, that a Num- 
ber of Perſons who are in a Boat that turns round, might 
hinder themſelves from being turned about, by | 


each other, and 
they could; 


\ 


faſtning themſelves together as 


ing the 


cal 


A 


3. That 
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Chap» 24. of NATURAL PHILOSOPHY: 
8. That the Hypotheſis of Ptolemy cannot be the true 


one, is moſt evident from hence ; that the Philoſophers 


find out the Reafon of two Sorts of Motions very con- 
ſiderable, and which they themſelves on to be of very 
great Importance: The firſt of theſe, is that Motion by 
which heavy Things deſcend downwards, and light 
Things aſcend upwards, that is, they have not yet been 
able to ſhow, what Gravity and Levity conſiſt in: The 
other is that Motion by which the Waters of the Sea 
riſe and fall twice every Day at certain regular Hours, 
which is what we call the Flux and Reflux of the Sea. 


8. That ac- : 
cording to the 


of the ſeveral Ages ſince him, have not been able to — 


ther Gravity 
nor Levity, 


nor the 


and Reflux 


of the Sea can 
be explained, 


% 


9. We have as much Reaſon to reject the Hypotheſis 9. That the 
of Thcho, as that of Ptolemy ; for the Defects are much 10h 2 of 
the ſame in them both: We may indeed affirm, that there % defe®ive 
are fewer Suppolitions in it to explain the Motions of #5» #hat of 


the Planets by, and that it accounts very well for the ap- 
t Phaſes of _ : in ic muſt ** rl that there 

is one Thing very ſhocking in it, which can by no 
Means be reconciled with Reaſon, viz, when it Fang 
ſes that Motion, by which the whole Maſs, of which 
the Heavens of the Planets is compoſed, is carried 
through the whole Firmament. For t we ſhould 
55 the Author of Nature, to have impreſſed this 
otion upon it at the Beginning 3 yet we muſt acknow- 
ledge, that according to the Laws of Nature, which he 
himſelf/ has eſtabliſhed, and by which we ſee all Things 
are governed, this Motion muſt gradually diminiſh, and 


quite ceaſe at laſt ; becauſe, according to the fame Laws, 


it muſt be communicated to the Cæleſtial Matter, which 


that Maſs to which Tycho aſcribes this Motion, continu- 


ally turns out of its Place. 


Ptolemy. 


Suppoſitions, than thoſe few which are to 5; more 
jm ruqgrangd t Motion of the Heyy} ih yy" 


Stars; and all the Phænomena of the Planets, which 

he explains afterwards, and eſpecially, the Directions, 

Stations, and Retrogradations, of Mars, Fupiter, and 

Saturn, are ſo many Proofs to confirm his Hypotheſis, 

- to induce us ro believe that he has hit upon the 
ruth. y | 


ſider, that as there is but one Sun to illuminate the 
Earth and Planets, and that the Planets ſhine by that 
foreign Light which they borrow from it; it is very 

: pro- 


11. It is a ſtill greater Confirmation hereof, if we con- f. gc 
mation 0 


the Hypotheſis 


of Coperni- 


lux 
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- probable, that the Earth alſo receives her Light in the 
e manner as the Planets do: For, there is no doubt 
at all, but that they receive theirs by revolving 
_ the Sun, and, as we. have good Reaſon to think, by 
urging about N own Centers likewiſe; (for we — 
by Obſervation in Mars, Jupiter, and 
"og Por being ſo, it is highly probable, that the 
1 1 revolves in the fame manner that Copernicus ſup- 
es. 
12. That this PE Now there is this peculiar Advantage in this Hy 
Hypotheſis potbeſis, that it will ſatisfy not only all reaſonable Per. 
— , fons, but even thoſe that are very ſcrupulous; N. allow- 
Alan t0 ing to the Former the Liberty thinking as they pleaſe, 
the Earth. and of giving what Name they ada roper to that Tranſ- 
rad lon, wh the Earth' makes; and by 8 
. Latter, whg can by no Means agree, that any 
at all ſhoul be aſcribed to the Earth , has they bed 
not be in the leaſt ſurpriſed at this Hypotheſes on that 
Account, becauſe it is indeed but v 1 b . ch — 
any Motion is aſcribed to it. For if it be righ 
derſtood. 1 that Motion is nothing elſe but the e e 


Application of the Superficies of any Body, ro the different 
Parts of 5 Bodies, which ſurround it, and immediately 


touch it, we ſhall 950 that What we call the diurnal Mo- 
tion of the Earth, bel 8 rather to the whole pam 
ale of Earth, Seas Air, than ro the Earth in 
ticular ; which ought to be looked u 
reſt, ſo long as it is carried by the 
in which it ſwims; in the ſame N as = 1 4 that 
a Man who is aſleep in a Ship, is at reſt, A 
Ship really is in Motion. So likewiſe will it ap ap, ts 
the Motion which we commonly call the annual Motion 
of the Earth, does not at all belong to it, nor to the 
Maß com N Earth, Water and Air, but to the 
e „Which carries this whole Maſs about 
un 
= As to the Objections which are uſually made 


this Hypor heſi, as for Example, that it would from 
the he- 
+ 2 Place, would not fall upon chat Place on the 


62 
* - 


— 0 


2 
made againſt 


follow, that a Stone let fall in the Air from Cy 


2 27 4 ef which anſwered 1 to it when it was let go. 
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. 
whilſt 
* 

* 
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* 
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whilſt it 3 the Earth 1 moved towards the 
Eaſt; and ſuch like Objections; the not be | 
ſed, but by ſuch as have not been 2 of think 
ſeriouſly upon the different Circumſtances of Motion : 
For, whoever has in the leaſt confidered this Matter, will 
eaſily ſee, that — to the great Law of Nature, 
viz. that all Bodies will continue as much. as they can, in 
that State in which they once are; that all the terreſtrial 


Bodies, which have for ſo long Time turned with the 


Farth from Weſt to Eaſt, muſt have the fame Ten- 


dency to move that Way, as the Earth. it ſelf has; con- 


ſequently 1 a Stone let fall from a very high Place, 
cannot deſcend without moving forwards exactly as 


much as the Earth does; whence it muſt neceſſarily fall 


upon the. Place which correſponded to it ndicular- . 


ly when it was let go; and where we ſee by Experience, 
that it does fall Nor ought we to think, that the Air, 
unleſs moved by any external Cauſe, ſuch as the Wind, 
will at all alter the Line in which the Stone has a Ten- 
dency to deſcend in, for the Air it ſelf moves to- 
wards. the Eaſt, in the ſame manner as the Earth does, 
but it ought to move either quicker or flower than 
15 Earth, if it were to accelerate or retard the Stone 

orion. 


14. After theſe Explanations, 2 we ſhall make no Dif- 14 That we 


think the Hy- 

1 pot he ſis of 
Copernicus, 

er, we are to be preferable to 


underſtood to mean hi, which in all our Philoſophy we Ins 


ficulty of joining with one Party, and declaring for the 
Hypotheſis which is commonly called a rg ſo that 
when we mention our Hypotheſis her 


ſhall ſuppoſe to be the true one. 
| / 
1. A Stone let fall from a very ] Argument, for the Hypotheſis of Co- 


high Place, &c.) See the Notes on | pernicus above all the reſt, drawn 


Part I. Chap. xiv. Art. 3. from the Diſtance of the fixed Stars, 
2. We ſhall make noDiffcalty, Sc.) I below in the Notes pen Chap. 
You will fad 2 very ingenious I xxv, Arc. 3. Wien 


CHAP, 


/ 


neuern ber II. 


c HAP. XXV. 
. Nature of the Stars. 


r. That 0 Be doubts but that the Sun ſhines by its 
ight, for we do not ſee any where in 
Salakzd 15 do not ſee here in the 
| | Wall TUES Kaoour Bocy for ie 10 Fomore hs Lig 


f frotn. 
2. That the 2. 2. What was before obſerved, expceming the Moon 
| ether Planets 2nd Venus, ſhows us, that theſe Planets ſhine by the 
ache which Light which they receive from the Sun; and ſince the 
they receive Other Planets do not appear to have any more Light of 
From the Sun. their own than Venus; and fince they all revolve about 
the 8 25 Venus and the Earth do, (which looks like 
Z ſome. of e upon it) it is natural to con- 
clude, that they alſo, like the other, ſhine by that Light 

N PH LT UA receive from. the Sun. 

3. That the The fixed Stars thine a great deal brighter than the 
22. Planets, whetice we conclude, & that they ſhine by 
any Fr „ 3b hours And ind de wee Bs 
| ure 


. « Difane be. Thoſe, ſays be, that have hithertd 
-- an immenſe and inconceiva- | have not been able perfettly te compaſs 
from us, may eaſily be | their Deſign, by . of the extreme 
| Se from hence; that though | Niceneſs, and almoſt 
* by the Eatth's annual Motion, we | the Obſervations 77 570 1 
| are LW Purpoſe, The only Method that I ſee 
of the Diameter of the m remaining to come at tolerable 
bis, their Situation or itnde | Probability: in [6 difficult a Caſe, I 
which indeed is but like a Point. | ſhall here make uſe of. Seeing then 
the Notes on Chap. xxxii · Art. 26. that the Stars, as I ſaid before, are 
of this Part.) is not in the leaſt. Reno ne 
altered. And indeed it cannot be | of them to ours, it wi 
determined how great this Diſtance | that its Diſtance from mus, is as — 
is; becauſe there is no Parallax nor | greater than that of the Sun, as its 
any other Method, whereby it can arent Diameter is leſs than the 
certainly be found out. Mr. Hagens tr of the Sun. But the Stars, 
of a very ingenious Way of | ever thoſe of the firſt Magnitude, 
making a Conji about it in his — viewel throagb a Teleſcope; 
Conjeftures tone the Planetary | are ſo very ſmall, that they ſeem only 
Worlds. Book 2, Pag. 125, like ſo many ſhining Points, withoat 
4 | any perceivable Breadth, ſo Tk 


keit 
11115 


Ch 25. of -NaTURAL PHILOSOPHY. - 65 
4. This being fo, it is reaſonable to think that the fixed 84 
| . a the fixe 
Stars are ſo many Suns, placed in different Parts of the 3%, ae. 
World; in nothing 
| | 4 | from the 
fach Obſerudtions can here do ms no ( by the ſameWay of Reaſoning that we * 
ood. When 1 ſaw this would not| nſed in meaſuring that of the Sm. 
ce, I findied by what Way I | For if twenty-five Tears are requi- 
conld ſo leſſen the Diameter of the Sun, | red, for a Bullet ont if a Cannon, 
45 to make it not appear larger than | with its ntmoſt Swiſineſe, to travel 
the Degs or any other of the chief | from the Sun to us, then by multi- 
Stars. To this Purpoſe I cloſed one End | plying the Nuunber 27664 inte 25, 
of my twelve Foot Twbe with a we ſhall find that ſuch a Bullet wonld 
thin Plate, in the Middle of which I | ſpend almoſt — hundred thouſand 
made a Hole not exceeding the twelfth | Tears, in its between uns and 
the neareſt of the fred Stars. And 


Part of @ Line, that is, the Hundred 

and forty h Part of an Inch, | yet when in a clear Night we look 
That End I terned t the Sun, pla- | them, we cannot think them 
cing my Eye at the other, and I could | ſome few Miles over onr Heads. 
ſee ſo much of the Sun, as was in | What I have here inquired into, is 
Diameter about the 1824 Part of | concerning the neareſi of them, Fur 
the Whole. Bat ſtill that Little Piece | the other, ſince, as was before obſerved, 
they are ſo much further removed into 


him was brighter much than the 
Star is in the cleareſt Night. 1 | the Heavens, that the Diſtance of tha 
ſaw that this would not do, but that I | neareſt from the following ones, is as 
muſt leſſen the Diameter of the Sun | great as the Diſtance of thoſe from the 
4 great deal more. I made then ſuch | Sun, what an Immenſity muſt there 
another Hole in a Plate, and againſt | ſtill remain When I have 
it * a little voand Glaſs that | been refleding thiss with my ſelf, 
I had made nſe of in my Microſcopes, | 1 thought our Arithmetick was 
of much about the ſame Diameter | nothing, and that we are verſed but 
with the former Hole. Then looking | in the very Rudiments of Numbers 
ain towards the Sun, (taking care | in ariſon of this great Sum. 
has no Light might come near my | This is indeed a very ingenious Con- 


Eye to hinder Obſervation) * I | jecture of Mr. Hmugens, But our 
found it appear of much the ſame | Flamſiead has at laſt found, by 
Clearneſi. 4 Sirius. But computing | wonderful diligent Obſervations, 


according to the Rules of Dioptricks, | that the fixed Stars have an annual 
wy | Parallax, which is a compleat De- 


I found his Diameter now was but ek os corn, 
Ir part of that hundred and eighty monſtrantion Motion of the 
hea Pot of his whole Diameter _ 2 that this Parallax 1s 
that I ſaw throwgh the former Hole. abou , , 1 | 
; But the following Particulars, 
Maltipljing I and FT into one hich are worth. / c 
— Product I found to be many Conſe r oF + 


9 


eee eee 


S9 naw 


4 
: 
; 
„ 


» The Sun -therefore being 
contrafted into ſuch © Compaſs, or 
being removed ſo far from ns, (for 
it's the ſame Thing) as to make his 
Diameter but the 27664 Part of 
that we every D 75 will ſend us 
Juſt the ſame Light as the Dog-Star 
now doth. And his Diſtance then from 
« will be to his preſent Diſtance m- 
doxbtedly as 27664 is to 1 ; and his 
Diameter little above four Thirds 4 
Seeing then Sirius is ſmppoſed equal to 
the' Sun, it follows that his Diameter 
is hkewiſe 4, and that his Diſtance 
to the Diſtance of the Sun from ms is 
45 27664 to 1. And what an in- 
credible Diſtance that is, will appear 

vol IL: 


Diſtance of the fixed Stars. 
Firſt, It we were to 
ninety nine Times nearer to the 
fxed Stars than we now are, ſo 
that we were diſtant from them. 
but a-hundredth Part of the preſent 
Diftance, we ſhould ſee them bur a 
[rol woah. pms we do now; 
would appear no bi 
nor no otherwiſe 3 


berwixt us and the fixed Stars, re- 


ceive no more Light either from the 
n 


8 
. 


13 1 
the By in 


Mi. 3.3 Weeks or rather Months. 


« >= hag — bein that Place, Libra 
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World: In order therefore to explain the Nature and Pro- 


of them, I ſhall ſatisfy my ſelf, by here 
by Nature and Properties of F the Sun, and the 


| cation of the one may ſerve for the Explication of the o. 


y ſeen, that that Part ofthe World 
in the Center of which the Sun is placed, and which 
reaches every way a great deal beyond Saturn, 1 is a Cer- 
. the N of which, except the Earth and 
lanets, is very liquid and tranſparent. To which we may 

add, chat all this vaſt Extent of Matter, is compoſed of that 
of the firſt and ſecond Element only, and that it contains 
t deal more of the firſt Element than is neceſſary 


eo ft up al the fnterſtices l muſt be between the 


ther. 
5. We have al 


Parts 

e r of de fixed ban, | « of the Earth where it to be, 
dv onthe Stars ina clear © And behdes, it Win tolo from the 

. Difference of Diſtances, that the 

, Light (becauſe, as was real Order and Situation of the fixed 

ſhown above inthe Notes on Part 1. | Stars with regard to each other, is 
Chap. 27. Art. 30. it is propaga | © notfuchaswe ſee it from the Earth, 
ted from the Sun ro the Earth in a- We do indeed certainly know by 
bout ſeven Minutes of Time) cannot | < Obſervation, the Parallel 
— . 9 0 f Stars to us in * whichany of them is in. becauſe the 
Days Time at the _ c ſucceſſive Pro ion of Light does 

— ones nd ould not come "nor at all their Situation 
thence to'us in leſs Time — ſide ways; but what their Places are, 


« with reſpect to each other in any 
Parallel, cannot at all be known by 
« Obſervation, unleſs we knew their 


thouſand Years; and 2 Ball ſhot out 
of a Cannon, would take much 
Time till. See the Philoſophi- 


ral Tranſaftions. No 209. «* Diſtances, and confidered well what 
And from hence the famous Mr. 3 Light would take to pal; 
TWhiſten draws a very ingenious Ar- them (which at preſent we 
— ment, which ov ows both the down) Now fince we know the 
emaick and Tychonick Syſtems || < Places of the fixed Stars according 

of the World: If, ſays he, there | „to their Longitude and Latitude, 
ebe aty Difference in the Diſtances (only by having their Places with re- 


of the flxed Stars from us, and none ſpe to their right Aſcenſion — 


— 


© of the . have | « Dedlinariongiven by 

© ventured 7; eo to affirm it will follows thar the 

« chr there jenor;then en by reaſon of c real Places of fixed Stars can 

© their vaſt Diſtances, the Time never be at all determined by us, 

which Lighe takes up in m— the ſucceſſive Motion of 

_ afixed Star to the Earth, © hindering it. Which or ra- 
great, not to be meaſured | 2 in the ancient 


dar Bm Hours or Days, but by © Hypotheſis, bath not been obſerved 


> up Bod (that I know of) but I 
ink it e well — No- 


nnn e 


Whence it will follow, that the 


true Places of the fixed Stars, th © tice of the Followers of Prolemy (if 
7. really and 4 be © there remains any ſuch.) Where- 
cin Parallels Declina- © fore I leave fo and fo un- 
tion; 3 — — their 1 © artifical an Invention to be con- 
© fro 5 vs oth — IT . yen 
"6 wy tes apparent c * Aftronomical Lect. p. 233 
— „ unleſs Co eat I Sis RR Kc. Geet 


: Notes on Art, 22. of this Chapter, 
© reſpe& to the Horizon or Meridian 
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Chap/25- of Natura Prriogopny: 
Parts of the ſecond Element: In Conſequence of this, 
fince it is certain that Bodies which move in a Circle, 
have a Tendency to fly off from the Centre of their Mo- 
tion, and that the groſſeſt and moſt heavy Parts, ſuch as 
thoſe of the Second Element, have a greater Ten 
to fly off than the other; it neceſſarily follows, that the 
Parts of the Second Element ought to go off from the 
common Center and toa h as near to each other, as 
their Figure and particular Motion will allow: So that 
ht to force into the Place which they leave, 
all the Matter of the firſt Element, except ſo 7 
as is requiſite to fill up the Intervals between them, It 
is certain therefore, that towards the Middle of th e Vortex 
in which we dwell, there muſt be a large Quantity af 
ter, which is compoſed of the firſt Element only; 
it is this Maſs of ſubtle Matter which poſſeſſes 
Center of the Vortex in which we are 1, which we call 
the Body of the Sun. | 4 
| 6. 


* 

1 Which we call the Body of the Sun, made luke warm in lucid 
7 Since we have ſhewn that the | Veſſel, and that Veſſel e . 
e Matter mentioned all along a- © tied of Air, that Water in 
bove, and the Vortexes mentioned | Vacnam will bubble and boil as 
below (in the Notes on Art. 20.) are | © vehemently as it would do if heated 
fificous and contrary to the Narure | © much hotter in a Veſſel ſet on 
of Things: Let us hear what the | © the Fire in the o Air. For 

illuſtrious Sir Iſaac Newton ſays fo | © the Weight of i 

incomparably well concerning the | © Armoſphere keeps down the 
Nature of the Sun and Stars from o- © Vapours, and hinders the Wa- 
ther Principles. Do not great Bo- | © tertrom bailing;until it grow much 
© gies, ſays he, conſerve their Heat the | * hotter than is requiſite to make it 
© longeſt, their Parts hearing one ano- | * boil in ac Allo a Mixture of Tin 
cher, and may not great and and Lead being put upon a red hot 
< frxed Bodies, when heated nd ea Iron ia var, emits a Fume and 
«© certain Degree, emit Light ſo copi- | © Flame; but the ſame Mixture in the 
ouſly as by che Emiffion andRe-a&t- | open Air, by reafon of the incum- 
jon of its Light, and the Reflections | © bentArmoſphere, does not ſo much 
and Refractions of its Rays with- | © as emit any Fume, which can be 
in its Pores to grow ſtill borter, till | © perceived by Sight. In like man- 
© it comes to à certain Period of | © ner the great Weight of theAunoſ- 
Heat, ſuch as is that ot the Sun; | * phere, which lies upon the Globe of 
* And are not the Sun and fixed Stars the Sun. (For the Weight of Bo- 
* great Earths vehemently hot, whoſe dies upon the Super ficies of the dun, is 
1 dbythe grounely of to the weight ot Bodies upon the Su- 
© the Bodies, and the mutual Action {| perficies of the Earth, as the Magni- 
© and Re- action between them and | tude and Denſity of the Sun is to the 
* the 2 which emit, and | Magnitude and Denſity ot che Earth,) 
* whoſe Parts are kept from fuming may hinder Bodies there from rifing 
away, not only by thei * but up and going away from the Sun in 
*alfo by the Weight and ty of | © theForm of Vapours andFumes,un- 
© the Atmoſpheres incumbent upon || © leſs by Means of a far greater Heat 
them, and very ſtrongly compreſ- | © than that which on the Surface of 
* {ing them, and condenſing the Va- | © our Earth would very eafily turn 
* pours and Exhalations which a- theminto Vapours Fumes. And 
* riſe from them? For if Water be F 2 « the 


68 | FROHAULT's SysTtsBM Port ll. 
6. That e- 6. We certainly find in this Maſs of ſubtle Matter, the 
A. d fame Properties which Experience ſhows. us, that 
which is pa- there are in the Sun. For firſt, This Maſs of ſubtle 
rallel to te Matter, or this very liquid Body, which we may compare 
——_— to the fineſt Flame, muſt necellaril beround which Way 
ſoever it be turned about; that is, if it be cut by any 
Plane parallel to the Ecliptick, in what Part ſoever the 
Section be made, it muſt always be a Circle, otherwiſe it 
would follow, that there were Particles of the ſecond E- 
lement, that were not got ſo far from the Center of the 
Circle which they deſcribe, as they ought to be, but this 
is impoſſible, ee = ae r e 

- Whi Further; becauſe there is always a intity 
ſome of the the Matter of this firſt Element, which endeavours to go 
754 off from the Center of the Vortex, and which does in- 
ae e deed go off from thence t h the Interſtices which 
3 there is between the Particles of the ſecond Element; it 
Poles, 7 always endeavours to go off in Planes parallel to the E- 
Cliptick, and never tends to the Poles. But becauſe the 
World is full, the Matter which goes thus off from the 

5 Sun, forces other Matter to enter by the Poles. 

8. Thatthe 8. Becauſe we conſider all the fixed Stars as ſo many 
Ser ir Gan, Suns, which conſequently oughe every one of them to have 
fixedStar are their own proper Poles and Eclipticks, from which the 
Mlaced diret- Matter ought to flow in the Manner juſt now deſcribed; 
2:64 f it is reaſonable to think, that that Matter which flies off 
me other from the Places near the Ecliptick of one Star, enters in by 
fixedStar. the Poles of another Star, which is confirmed from hence, 

that we cannot conceive how a great Number of Vor- 
texes could ſubſiſt long t without deſtroying each 
other, and being all blended into one, if the Poles of ſome 

did not directly correſpond to the Eclipticks of o- 


9. Now 


the ſame great weight may condenſe 3 the Heat of a culinary” Fire. And 
« thoſe Vapours and Exhalations as | © the fame Weight may hinder the 
* ſoon as they ſhall at any time begin Globe of the Sun from being dimi- 
© to aſcend from the Sun, and make | © niſhed, unleſs pehaps by the Emiſ- 
© them preſently fall back again into J fſion of Light, and avery ſmallQuan- 
him; and by that Action increaſe | * tity of Vapours and Exhalations. 
* his Heat, much after the manner, | News. Opt. pag. 318. 

that om our Earth the Air increaſes | f 
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9. mow the Marr 2 firſt 2 4 17 N 1.7 
into a Star at one of its Poles, goes on in a ſtraight Line, % 
till it meets with the Particles of the 1 * 

which are on the {ide of the _ Pole, againſt which 
ſtriking and preſſing with all the Force * of 
its Motion, it is reflected, and then turned round in 
Planes icular to the Ecliptick; and being moved 
every Way and on all Sides, it puſhes away the Particles 
of the ſecond Element, which were got nearer than 
the reſt to the Center of the Star which they incompats ; 
and conſequently it ;muſt by this Means become round, 
not only at the Poles and the Ecliptick, but on every 
other Side of the whole Maſs; Ir follows therefore that 
the Sun is an exact and perfect Globe. | 

10. We ſee alſo, that the Sun ought to be luminous, 10. 
becauſe the Matter of which it is compoſed, by puſhing {+ 
all round, adds to the ſeveral Motions which the 9 
before to make them a liquid Body, ſuch an Icapretion as 
is requiſite to make them, when they fall upon the Bottom 
of the Eye, ſhake the Extremiries of the ſmall Nerves 
which are there, and ſo cauſe the Senfation of Light. | 

11. It is eaſy to collect from hence, that the Sun is 9 
virtually hot, that is, that it has a Power to excite the Sen- {5 
ſation of Heat in us: For it was before ſhown, that this 
Power neceſſarily accompanies that of Light, and is pro- 
portionable to it; ſo that the Sun being very luminous, 
it muſt alſo be very hot. 1 — 

12. It may be obſerved here, that ſome of the Particles 12. How 
of which the Sun is compoſed mayſo meet together and 2. , 
be entangled with each other ſomerimes, that though they formes. 
continue in Motion with reſpect to the Particles of the 
ſecond Element, with which they are ſurrounded, yet with 
reſpect to each other they are at reſt, and ſo compoſe an 

e Body, like the Froth formed upon the Surface of 
Liquors when they begin to boil: And this may ſerve to 
account for thoſe Spots which we often ſee by the Help 
of Teleſcopes upon the Body of the Sun. AS 

13. It is alſo obſervable with regard to theſe Spots, that 13. 
wenever ſee any of them, bur near the Ecliptick; becauſe, 2, % T 
94 5 any one of them ſhould begin to be formed near b ec 
the Poles, as ſoon as it becomes pretty large, it muſt be Eciprick. 


forced to quit-thoſe Places, and retire towards the Eclip- 


tick ; for the Matter which deſcends from the Heavens, 
and enters in at the Poles of the Stars, will puſh it and 


drive it that Way; and according to the Laws of Motion, 


the Tendency which it has to go off from the Center of the 
E 3 Circle 


70 xo HDs  Parlt, 


Circle which it deſcribes, will cauſe en E- 
Cſptick as the moſt remote Place. 

14. Why IA. And it may fo happen, that ſuch a Number of 
fe £4bt of theſe Spa may be formed, and they may be fo 
wean topped by each other, as to cover almoſt the whole Body 
ſometimes, for f the Sun: And this agrees with what we read in ſome 
1 Hiſtorians, 1 that the Sun has ſometimes appeared with a 

very 8 3 for a whole er together, - BY Men 
t look ſteadil n it without dazling t es. 

15. That "el dun becauſe, Jung this Time, the fined Stars did 
f fe not appear leſs luminous as That uſual; it is manifeſt that 
Sun's Light the Weaknef of the Sun's Light cannot be imputed to 
#5 not 70 be a any Vapours or Exhalations in the Air; for if it had 
2 been ſo, the Stars would have been hindred from ſhining 
that the fed likewiſe. And this ſhows us alſo, that the fixed Stars do 
| Hers, to not borrow their Light from the Sun; for if they did, 
12 they would not have appeared fo brig ht as uſual. 
the Sun. 16, The Compariſon which we 11 now made be- 

OD — tween the Spots of the Sun, and the Froth which ga- 

— way thers together upon the Surface of Liquors when they 
— begin to boil, give us Ground to think that at e ma p 

be iffipated in Length of Time as Froth is; 
the liquid Matter ot the Sun, which is in a ver 2 80 
er agitated 15 Re ighe! 

unite the Bottom Parts e 
were ftopp'd by each other; or beg hs i Fil 

ver the Spot which ſwims upon the Surface, in The 

e Manner as boiling Liquor riſes up and flides over 
en it to the Bottom of the Vel- 


17. Why 27. It may be obſerved alſo, that if any of theſe Spots 
8 diſa in this manner, the Liquid Matter which paſſes 
pears , or {lides over it, and whoſe P is thereby ſtraitned, 
Place where ad its Motion accelerated, muſt preſs upon and A 
att before. * forward more than uſually, the Pale of the 

Element which are inf this Place, a. and ſo * ½—᷑ us to 
ceive a brighter Light there, than in any other Part 
ofthe Sun's Surface; and this is confirmed by Obſervati- 


= has babe 7. Antony, it bein —_ almoſt 4 
Lay, Pliny Book H. Chap. | whole Tear together Ana , 
„Heer — prodigions and Of che Opinio Philoſophers. 
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Chap 25. F Narugar PmrrLosophy; 
ing of a ſeen in the Sun's Body one Day, an 
aeg don r 
next . 
1& En dd matendde to. think, that Gme of the 


be ſo thick and denſe, as to require a very long 4 + 
ime to diſſolve them intirely; they may therefore riſeup Mme fob 


again to the Surface of the 
merſed, and be immerſed in it again afterwards, before 
are wholly diſſipated: So that we need not be ſur- 
pri oo 4 N Sun's 
y diſappear and appear again, in leſs Time than we can 
een 1 
r 
19. If the fixed Stars are liable to the ſame Alterations, 
fince they are at vaſtly greater Diſtance from us than 


uid-in which they were im- ien, 


the Sun; it is eaſy to imagine that they may entirely 4i/appear,and 
ceaſe to be ſeen, when under ſome Circumſtances, in . 


which the Sun would appear 
it is not at all wonderful, that we ſhould now ſee ſome 
fixed Stars in the Heavens, which the Antients could not 
ſee; and that they obſerved ſome in their Time, which we 
.cannot find now: Nor was there any Wonderin that fa- 
mous Star which was firſt ſeen about the roth of No- 


only leſs luminous. Whence 


drr Ii ASS an ag 


— * 


vember in the Year 1572. 
ſtellation called Ca 


ſſiopeia 1 which ap 


amongſt the Stars in the Con- 


peared all on a ſud- 


— 5 and — . than any other fixed Star; but af- 
ter wards grew leſs and weaker, till at laſt it wholly diſap- 


ſome of the fixed Stars may be ſo 


very remote from us as not to beſeen 


may diminiſh in their Bright- 
ro: by Degrees return IS 
inviſible State. And that Co- 
mets may y ſupply them 
with this Fewel. See Sir aac New- 
ton's Princip. Book III. pag» 481. 
* The Comet which ap in 
« 1680 in its Peribelion, was not fo 


© and by reaſon of its t Ve- 
by Soi b 9982 


© locity in this N 
« Denluy tat there is in the Sun's 
"IA here; it muſt meet with 


* ſome Reliſtance, and be a little re- 
© tarded, and approach near er theSun ; 
© and by approaching in this manner 
\ nearer and nearer to the Sun every 
Revolution, it muſt at laſt fall into 


| © the Body of the Sun. And in its 


© Aphelion, where it moves ſloweſt, 
© it may ſomerimes be retarded by the 


Attraction of other Comets, and, at 


* ſometime or other fall into the 
Sun. And ſo the fixed Stars like» 
* wiſe, which by Degrees waſte them - 
« ſelves by ſending forth Light and 
* Vapours, may be ſupplied by Co- 
« mets falling into them, and by the 
« kindling of this new Fewel in 
« hat, hop may be taken for new 


far diſtant from the Sun, as the | Stars 


* faxth Part of the Sun's Diameter, 


E + 


* 


J 9 N N 1 


72 KO HEA ULT. Srsr EM © Part II. 
* in March 1574. without having at all changed 
its Situation which it had at; firſt, with regard to the fixed 

Stars which were round about it. 3 5 
e 20. From what has been hitherto ſaid, it follows, that 
not exaZ2ly; the Sun ought to be placed in the Center of that irre. 
the Center of gular Space, which is poſſeſſed by his Vortex, am 
bus Vortex. the many other Vortexes, which have fixed Stars in 
Centers of them. But if we conſider that the Matter of 
the firſt Element which flows out of one Vortex into ano- 
ther, may not be determined to go directly ta the Center 
of this other, we may. conclude, that the Star in one 
Vortex ought to be in the Middle between the Center of 
the Vortex, and the Place which the Matter of the firſt E- 
lement, ſent out of other Vortexes, tends to. 

2% he 21. This being ſo; all the cæleſtial Matter which turns 

be . about a Star, will be ſtraitened and changed into a narrow- 

geum. © er Channel in ſome Places than in others, and by this 

Means, the Circles which are deſcribed by different Por- 

tions of this Matter, will be excentrick with reſpe& to 

the Star about which they move; and this is the Reaſon 
why the Earth does not 1 at equal Diſtances 
from the Sun. Beſides, as e and Pieces of Wood, 


ſwimming upon the Surface of Water that turns round, 
do not Fats 


Ow Arden Ame aw © ma ow a= 


eſcribe the ſame Circle, but deſcribe 

Circles ſometimes nearer and ſometimes further off the 
Center of the Vortex, ſo in like manner the Earth in 

turning about the Sun, does not always neceſſarily de- 

ſoribe the fame Circle: And hence it is, that the greateſt 

Diſtance betwixt the Earth and the Sun, or its Apogeum 

. may alter in different Ages, and be obſerved ſometimes 

in one Part of the Firmament and ſometimes in another. 

22-7be 22. In order to explain the whole apparent Motion of 
„Ln the Heavens, there remains nothing but to find out the 
Aris keeps Cauſe, why the Earth in its annual Motion about the 
always paral- Sun is carried in ſuch a manner, that its Axis always con- by 
#1 toit. ſelf. tinues el to its ſelf, or which is the ſame thing, its "of 
Poles always are directed to very nearly the ſame Points * 

in the ſtatry Heaven. But this will not be very difficult to KF, *' 

account for, if we conſider, that the diurnal Motion of «1 

the whole Maſs compoſed of Earth, Water and Air, de- 71 

termines the ſubtle Matter, which is in continual * 
Agitation in the in ward Parts of the Earth, to retire from en 

its Axis, and go off in Planes parallel to the Equator ; 3 

and that at the ſame time there muſt neceſſarily enter . 

into thoſe Parts which are near the Poles, a like Quantity <1 
ä 2 


Arges Punto 


ss 
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„to the Laws of Mechanicks, the 


th Perihelion ; 
*« contradi& each other. Thus in 


- 


.Chap.25- of NaTuRAL PHILOSOPHY. 


the Ecliptick of ſome neighbouring Vortex: For it is eaſſ 
toc „% ales hana Bod 


to receive the Matter which comes from one par- 
ticular Part of the Heavens, it will continue to receive it 
more conveniently, than it will do any other. Matter that 
comes from other Parts; becauſe its Pores are more fitted 
to receive it, and it can enter into them without Inter- 
ruption: Wherefore theſe occult Pores which we con- 
ceive to be parallel to the Earth's diurnal Motion, muſt 
neceſſarily be ſo placed, i that the Matter which enters in- 
to them, muſt enter directly in; which if it does, the 
Poles of the Earth muſt always be directed to the ſame 
Parts of the Heaven, and conſequently its Axis keeps al- 


ways parallel to it ſelf. | 
99 19) na 23. In 


1 That the Matter which enters, | © tween the ſame Orbs in the Begin 
c.] That the Vortexes of Matter | © ing of the Sign Piſces in the 
in Which the Planers ſwim, are | © portion of three to two very near- 
mere Fictions and contrary to the 1 5 And therefore the Matter of 
Phznomena of Nature; is evident © theVortex contained between thoſe 


from the following Arguments: two Orbs ough to move ſwiſter in 


Firſt, The immenſe Space of the | © the Beginning of Piſces, than in 


' World is fo far from being full of | © the Beginning of Virgo in the ſame 


Matter (which imaginary Plenum is | © Proportion of three to two; For 
the ſole Foundation of the Fiction of | The ſtraiter the Space is, through 
Vortexes) that on the contrary, that | which the fame Quantity. of Mat- 
Space which is filled with Matter, * ter paſſes, in the ſame Time of one 
bears no Proportion at all, to that | Revolution, with fo much the 
immenſe Space which is void of all | * greater Velocity ought it to paſs. If 
Matter. See the Notes on Part I. re the Earth were carried 2» 
Chap. viii Axt. 2. © long in this Cæleſtial Matter, bei 
econdly, It is evident from the relatively at reſt with it, and — 
Motion of Comets, which paſs very together with it about the Sun ; its 


_ in the heavenlySpacesall Ways | © Velocity in the Beginning of Piſces, 


and to all Parts, (in Orbs | © would be to its Velocity in theBegi 
which cut the Planets Orbsat all An- | * ing of Virgo, in a ſeſqui — 
gies) that the Planets cannot be car- | © tio: Whence the apparent diur- 
ied along by Vortexes of Matter. © nal Motion of the Sun in the Begin- 

Thirdly, * According to the Laws | © ning of Yirgo, would be more 
© of Aſtronomy a Body which re- | than ſeventy Minutes, and in the 


.* yolves in an Excentrick Orb, moves | * Beginning of Piſces, leſs than forty 


«ſlower in its Aphelion, and quick- | eight Minutes. Whereas (we find 
© erin its Peribelion; But according | © by Experience) the apparent Moti- 

© on of the Sun is greater in the Be- 
« Matter of the Vortex ought to move | © ginning of Piſces,than inthe Begin- 
© ſwifter where the Place it ſtraiter * ning of Virgo, and therefore the 
and more compreſſed, that is, in the | © Earth moves ſwifter in the Begin- 


-* Aphelion, than where the Place is | © ning of Yiree than in the Begin- 


wider, and leſi _— td, that isin |< ning of Piſces, The Hypotheſis 
W +4 two — c is Find of Vortexes direatly con- 

e | tradicts the Aftronomicat Phæno- 

« — the Sign Virgo, where | © mena; and tends more to confound 
* the Aphelion of Mars now is, the | « the Czleftial Motions than to ex- 
« Diſtance betwixt the Orbs of Mars py them. See Newt, Princip, 
. 0 n 

— onrt 


c 


HAT SYS II 
Ab 23. In order to conclude my Opinion concerning the 


ove net ena Nature of the Planets, in few Words, we may add to 
1 what has been already ſaid of their being ſpherical 3 
. / | wW 3 F 3 vw . 


. - 


Foxrthly, * 1f three equal round! Now becauſe the Caſe was thus, 

; Veſſels be filled, the one with Wa- | and all the Planets grevitated to- 
8c ter, the other with Oyl, the third | wards the Sun, God impreſſed 

* with molten Pitch, and the Liquors | them 4 projefile Motion in ftraight 

* beſtirred about alike to give Lines allo; in ſuch a manner, as to 


* 


and at the 

© will keep it longer, and the Water | Time to be y urged on 
being le mmacons oil keep: it at projects Motion, leſt — 
© longeſt, but yer will loſe it in a | ſhould fall into the Sun by the Force 
4 HY * — it is eaſy to — their — ol : 80 —— 
« under that if many contiguous e twoForces acting together, 

« Vortices of molten Pich, — each | muſt neceſſarily be carried in ſome 
*of them as large as thoſe which | curved Line about the Sun; juſt as a 
« ſome ſuppoſe to revolve about the | Stone turned about in a Sling by 
« Sun and faxed Stats, yet theſeand all | being perpetually hindred by the 
© their Parts, would, by their Tenacity | String from fl ying off. all the while 
and Stiſſtneſa, communicate their | thatit endeavours to recede from the 
Myon 0.008 ep pl hey: all Center by its rojeftile Motion, de- 
© reſted among themſelves. Vortices | ſcribes a Circle. | 
© of Oil or Water, or ſome fluider rn 
Matter, might continue longer in on the Scheme. Let 8 be che Sun, 
Motion; but unleſe the Matter were A a Planet; and in 

© yoid of all Tenacity and Attrition the firſt Moment of Tab, XVIII. 
* of Parts, and Communication oft Time, let A deſcribe Fig. 1, 
Motion (which is not to be ſuppo- | by 8 
© ſed) the Motion would conſtantly | non, the xi 


1 decay. Opticks , +. 374+ Time, it nothing hindred 
| * evident — OM it, it would go on ſtraigbt to c, and 
Planets are not carried along in Vor- e the Line Be equal to AB. 
texes of Matter as in a River. But | But when it comes to B, it is pulled 

now appears from the moſt ex- | back by its Grayity, and is made 
act Obſervations of the Phænomena | to decline from ighe Line 
of the czleſtial Motions, that they | Bœ and to gu in the ſtraight Line BC. 
vole placed in the —— e eee 
opens paces, as to revolve about certain its Gravi e to 
Centers by a Force compounded of — che 15 


„„en rte eren. 


Gravity and a Projedile Motion iu | to go in the t Line CD. Now 
frraight Lines, which were impreſſed | if the Number of the Triangles ASB, 
| them by God ar the Beginning: BSC, CSD, be infinitely increaſed, and 
viz. the larger Planets about the Sun, | their Breadth infinitely diminiſhed, 4 
and the Satellites or Moons about | *beir laſt Perimeter ABCDEF will * 
their own Planets; I ſhall explain be a curved Line; and ſo the Gravi- 
the Whole of this in a few Words. } ty by which the Planer is pulled back 
. Becauſe all Matter gravitates to- the Tangent of the Orb, will 
wards all Matter, in a certain Propor- continually, and the Planet will 
non to the Quantity and Diſtance } alſo be carried in this curved Line a- 
See the Vage an Chap. 28. of this | bout the Sun. 
art.) And becauſe the Body of the # If theproje@ile Velocity be fo ex- 
Sun is much larger than all the Pla- J ay adjuſted to the gravitating Force 
7 Nee is manifeſt that E to balance each other in ſuch a 
if all the Planets were at reſt in | Manner that the Planet ſhall neither 
their proper Places, they would by proach nearer to, nor recede fur- 
their own Gravity be carried directly from the Sun; in this Caſe the 
een cools 1m: Circle 


E 


9 SS. * 


by 


ene reren FF 
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is, if a Planet revolves in 


com 
ot the Radius's directly, and the! 
tio of the Squares of their 2 


_ follow, that if che period ical Times 
de in a ſeſquialrerate Ratio of the 


Obſervation that 
the Revolutions of the Planets about 


Chap. 25 · of NATURAL PHILOSOPHY» 


which ſhine by the Light they 


Earth, 


that their Superficies cannot but be unequal like that of che 


the Sun ; that is, if 8 be ſuppo- 
the Center, and SB the Radius of 
4 Circle, RSC the Angle generated in 
a Moment of Time, Be or BC the 
Tangent, Arch or Sine of this An- 
le, and Cc the verſed Sine of dou- 
2 this Angle; then it Bc or BC 
repreſent the projectile Velocity» Cc 
will repreſent the gravitating Force: 
And becauſe (by the Property * on 
Tab. XVII, Circle) Cog 
Fig. 1, 
tating Force neceſſary fo 
Bodies revolv 
CID f th ecki V 
as the Squares of their projectile Ve. 
locities, applied to the Radius's of 
the Circles; or the gravicatiug Forces 
muſt be in a du e Ratio of the 
[ag bow Velocities directly» and 
{imple Ratio of their R s in- 
+ And if SB be given, that 
ſame or | 
< cn Circles with different projectile 
elocities, the gravitating Forces 
muſt be as the Squares of thoſe Velo- 


cries. 
Corel. 1. And becauſe the perio- 
dical Time, are in à Ratio com- 
ed of the Ratio of their Ra- 
's dire&ly; and the Ratio of their 
Velocities inverſely, theſe being ſub- 
ftituted for each other in the Ratio 


FT the cenrripxal Forces will be 
in a Ratio of the Ratio 


Times inverſely. 
CFO” Ard hence ie vil ub | 


therefore by which they are retained 
in their Orbs, is every where recipro- 
cally as the Square of their Di- 


s. 
And the ſame holds true, if they 
are moved in any Conick Section, 
becauſe there is ſuch an Affinity be- 
rwixt a Circle and theſe Sections; 
a Circle may be made to paſs into 
an Ellipſis, and an Eltipfis into a Pa- 
pre 
bola; and as by the Property of the 
2 Tab. XVII. 
Circle BO? isequal Fig. 1. 
to the Diameter, ſo i 
all the other Se&ions, he ſame Quan- 
— is equal to the Latas Rectum: 
herefore if the projedtile Velocity 
with which the Body from 
B be ſuch, chat in the ſame Moment 
of Time that ĩt deſcribes the Line Be, 
the centriperal Force cauſes it to 
mare af qa the Bo- 
y will move in ſome of the Conick 
e whole Larne Redlum will b 
equal to =: And they will be 
of different Species according to the 
different projectile Velocities, and 


the different Directions of them. See 
Princip.” Book I. Prop. xiii. Co- 


it recedes from the Sun, and accele- 
rated as it a towards the 
Sun, the Planet always deſcribes e- 
gnal Areas in equal Times, That is, 
if the Planer by moving from R to F 
in the e of an 

Hour, delcribes , the Tab. XVIII. 
Triangle RAF byRays Fig. 2. 
drawn to the Sun; 


Radius's (that is, tbe Squares of the | 
i — as the Cubes of the 

— and for that Reaſon, che 
vdlocidies reciprocally in a ſub-dupli- 
care Ratio of the Radius's, che Cen- 
tripetul Forces will be reciprocally as: 
of the Radius's. See 
Newt, Princip. Book I. Prop. iv. 


\ It appears by ion thar in 


the ſame Planer in the ſame Space of 
Time, will move in ſuch a manner 
from F to L, or from L to ©, or 
from O to M, or from N to P, that 
the Tri es FAL, LAO, OAM, 
NAP, will be eq to each other, 
and to the Triangle RAF. 

This noble Propoktion may alſo be 
demonſtrated in the following Man- 
ner. Let Cc be drawn parallel to the 


the Sun. and the Satellites about the 


Planets, that the Squares of their pe- 
riodical 1 — is as the der of 


their Diſtances, the gravitatingForce 


Line 8B; then becauſe 
the Lines Ce and SBare == XVII. 
the Triangle 8. 1. 


1 


receive from the Sun; 


 ROHAULT'sSysft m ' Pert I. 
Earth, becauſe every Part of them is viſible, viewed e- 


0 * Rage T know that my Opinion in this Matter, is 
widel 


y different from that of a great many Philoſophers, 
who think that they ought to aſcribe all poſſible Perfe- 
ctions to every Thing that is contained in the Heavens; 
and becauſe they believe that an exact ſpherical Figure is in 
its ſelf a real Perfection, they therefore affirm, that the 
Planets are ly round. But I freely depart from an 

inion which has no Foundation to ſupport it, and from 
which it would follow, that the Planets would be viſible 
only in a ſmall Part of their Superficies: For upon 
this Suppoſition, all the other Parts of them would neceſſa- 
rily refle& the Light another Way, ſo that it could not 
come atſ the Eye. Beſides, this pretended Smoothneſs of 
the Superficies of the Planets does not agree with Expe- 
rience. Thus, for Inſtance, we can ſee with a Teleſco 
towards the of the Light which falls upon the 
ofithe Moon, certain dark or obſcure Inequalities, which 
look like Shadows made in the Valleys by Mountains, 
and which leſſen, and at laſt quite diſappear, according as 
the-Sun ſhines more or leſs di upon thoſe Places: 
And theſe different dark or obſcure Places, (ſome of 
which certainly proceed from hence, that there are ſome 


Parts of the Moon which do not reflect ſo much Light as 


others) have given Occaſion to a great many People, when 
they look upon the Moon, to imagine that they ſee Eyes, 
4 Noſe, and Mouth, &. But wee ſee nothing like them 
when we look through a Teleſcope. 2 


2 . 


rent from Cir 


SBA: That is, becauſe AB, BC and 
CD are Lines moved through in equal 


Times (by the Hypotheſis) the equal 
Trans ASH Bc, Cc. Win be 
- equal 


Areas deſcribed in equal Times. 
See Newt. Princip, . I. Se Li. , 


P « whe" N , | 
This is the Nature of the Motion 
of all che Plannets, as well the pri- 
mary Planets about the Sun, as the 
Moons or Satellites about their own 
Planets; except only chat they are 
moved in Ellipſes not much diffe- 


But che projectile Motion may be 
ſo very quick, that the Ellipſis in 
which the Planet is carried may be · 


Jay, the projectile Motion 
poſſibly be ſo much quicker Kil, 
that the Planet may be carried in a 
Parabola, ſo as never to return again: 
But we do not know of any ſuch 
Motion in 8 * * ö 
Dpon theſe Principles, the 
Klone Sir Iſaac Nesse in his 2 
derful Book of the Mathematical Prin- 
ciples 0 19 has explained the 
true Syſtem of the World, and ſhown 
the true and ad Cauſes of all 
the cæleſtial Motions almoſt beyond 


| the Genius of a Man. 


t 


come of a v eat Length and 
15 IN ; 1 


Tab. XVIII. is here deſcribed. 


Fig. 3. And a Planet mov. 


"is ell © Cd. uch an Mart. | 


could not demonſtrate l of 
the cæleſtial Motions; yet he tit ùf the 
true Principles by a ſurprifngly hap- 
py Conj e. See Kepler's  Intvo- 
anion to the Book Of the Motion of 


97 


ler is very wonderful, elle Te a 
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24. All theſe things 


1 The Planets are very like onr 
Earth, &c.] Amongſt the Ancients, 
« Heraclides and the Pythagoreans 
according to the Teſtimony ot Pla- 
© tarch, Book II. Chap. 13. conccrn- 
« ing the Opinions of the Philoſo- 
« phers) thought that every Star was 


© a World, having Ather aud Air 
4 


their Earth, but eſpeci- 
© ally the Moon, which has in it 
0 — many Mountains, Cities 
and Houſes. Almoſt all the reſt of 
them, thought that all the Stars were 
of a fiery Nature. But it appears 
now, that the Planets are all ot them 
opake terreſtrial Bodies, but ſome of 
them more denſe than the Earth; 
for the Denſity of the Planers are 
* as their Diſtanees from 
the Sun, multiplied by the Roots of 
their apparent Diamerers ſeen from 
the dun. Saturn theretore is much 
rarer than the Earth, and Mercury 
much denſer, and the Denſity of the 
Moon to. that of the Earth, is very 
1 Fer 700 to 387. Newt. Prin- 
op: III. Prop. 8. Cor. 5. and 
rop. 37. Cor. 3. The Body of the 
Moon therefore is denſer and more 
terreſtial than or Earth. I wonder 
this mould eſcape the Learned Mr. 
Le Clerc, who concludes the contrary 
from the ſame Principles. The Moon 
is not only leſs than the Earth, about 
which it moves, but conſiſts alſo of 
Matter leſs denſe, form the Principle ſo 

often mentioned already, that the mo 
denſe Things are the heavieſt, that is, 
et the neareſt of all to the Center, a- 
which they move. Natural Phi- 

loſ. Book I. Chap. 8. Sect. 22. 
But Galilexs ſpeaks very well of 
the Similitude which there is be- 
tween the Planets and the Earth, in 
- his Syſtem of the World, Dia! 1. 
© Whether, ſays he, there be any 
Herbs, Plants or Animals ike ours 
© growing in the Moon or any other 
6 — whether there be any 
© Rain or Wind, or Lightning pro- 
« duced there, as there is upon the 


Earth, I neither know nor believe; 


much lefs tharthere are Men dwel- 


Chap. 25. of NATURAL. PHILOSOPHY: 
ing ſo; we cannot but think 44 


that 1 the Planets are very like our Earth; which would ae: are ite 
not appear otherwiſe to a Man that ſhould look at «s Earth. 


© ling there. But however I don't 
© ſee how it neceſſarĩ ly follows, that 
© becauſe there grows nothing there 
© like any of the Things here, there- 
fore there can be no Alteration 
made there at all, nor no other 
© Things altered, generated, and diſ- 
© ſolved, which are not only different 
from ours, but ſuch as we cannot 
have the leaſt Notion of at all, nor 
© fo much as think about. For as I 
« don't 2 yo that if a Perſon 
were ought up in a 
* Wood, amongſt wild urs 
Birds, and never known 
thing of the Element of Water; 
© it would never haveenter'd into his 
© Imagination to think,that there was 
in Nature a World different from 
the Land, full of Animals which 
could move very ſwiftly without 
0 — Wings, and that not upon 
© theSuperficies only, as Beaſts do upon 
the Ground, but at the very Bottom 
© of all, and not only fo, but they can 
« ſtand ſtill in any Place, which is 
« more than Birds can do in the Air. . 
* Nay further, that Men dwell there 
and build Palaces and Cities; and 

© that they have ſo quick a Method 
© of Travelling, that they can with- 


© out any Pains remove their whole 
Families, Houſes and the very Ci- 
© ties themſelves into the di- 
« ſtant Countries; as I ſay ir is v 
me nd eb. 8 

0 never ick an Imagina- 
tion, would never think of Fi p 
of the Ocean, of Ships, and Fleets ; 
© ſo it may equally, nay much more 
probably be, that in the Moons 
* which is at ſo great a Diſtance from 
© us, and the Matter of which may 
Y E de ſo very different from 
0 of our Earth, there may exiſt 
* ſome Beings, who may act in 2 
© Manner which we can have no 
© Notion of, and intirely different 
from us, as having no Reſem. 
* blance at all to us, and therefors 
*ſtch as can in no wiſe enter into 
© our T ts. Sec alſo Hugenins's 
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it from the Moon = than the Moon does to a Man who 
© beholds it from the Earth. Not that I would venture to 


and 
from thence. 

* To then, s he, with the 
c and the Sun; we 


< know that Mercury is three Times 
< nearer that vaſt Body of Light 
© than we are 5 whence it follows, 
© that — 7 — three times big- 


© ſuch a Temper, as to be but mo 


+ derazly warm -and he Planersfuch | 
4 23s to be able to endure che Heat. 


„The Inhabitants of Mercary, tis 
© Hkely, have the ſame Opinion of us 
« that we have of Satirn that we muſt 
< be intolerably cold, and have little 
© or no Lights we are ſo far from the 
gm. — The Aſtronomy of 
© thoſe that live in Mercury, the 
A ce of the Planets to them, 
at certain Times to the Sun, | 


© At the Times of theſe O , 
Vena and the — needs 
ea ight to 
© om. For is enns — &> 
n ſhe is but like 
* the Moon a little after it is new, 
© ſhe og whager nay Th i n 
© ro the Sun, when the is full, be at 
< leaſt ſix or ſeven times larger, and a 


affirm 


* much Light and Heat, that 
are nearer our Temperature 
Mercury. Their Year is complea- 
cred in ot our Months and a 
* half, In the Night, 
© when it is on the other Side of rhe 
gun from YVeuws , muſt 
larger and brighter to Vun. 
© ſhe ever does to us. 
But Mars has ſome Parts 
« darker than other ſome. 
* conſtant Returns of which, 
5 00> 19 tre been found 
© to be of about the ſame Length 
« with ours. But the Inhabitants have 
© No perceivable Difference between 
Summer and Winter, the Axis of 
© that Planet having very little or no 
© Inclination to his Orbit, as has been 
Mg the — of his 
c muſt appear to 
| chm Fs day of ee wil 
6 y a T 1 
c and — its Wane, Increaſe 
« and Full, like the Moon. His 
# Light and Heat is twice, and ſome- 
< times three times leſs than ours, to 
«© which 1 ſo the Conſtitution of 
< the Inhabitants is anſwerable. 
© In Jupiter the of their 
Pays are equal only to ten of our 
© Hours; but their Years are equal to 
twelve of ours, and they _ 
perpetual Equinox there. The 
3 to them who are upon it 
© five times leſs in Diameter, than it 


« great deal nearer to the Inbabicants 


© does ds." 
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affirm, that there are living Creatures in the Moon, 


or that they 


erate in the 


ſame manner as upon the 


Earth, becauſe though this be a thing poſlible, yet it is 
alſo poſſible that it may not be ſo. For in Things which 
cannot be certainly determined by Reaſon, I think it very 
raſh to ſtand in an Opinion contrary to the common No- 


ons. 


« have but the twenty · fifth Part of } other 


« the Light and Heat that we receive 
from it. But that Light is not ſo 
« weak as we imagine, as is 
« plain by the Brightneſs of that Pla- 
net in the Night; and alſo from 
« hence, that when the Sun is fo far 
« eclipſed to us, as that only a twenty- 
« fifth Part of his Disk remains un- 
© covered, he is not ſenſibly darkened. 

© Burif you have a mind exactly to 
© know the Quantity of Light that 
Japiter enjoys, may take a Tube 
«© of what Length you pleaſe. Let 
© one End ot it be cloſed with a 
Plate of Braſs, or any ſuch Thing, 
in the Middle of which, there mult | 
«© be aHole, whoſe Breadch malt have 
© the Proportion to the Length 
« of the Tube, as a Chord of fix Mi- 
© nuces bears to the Radius; that is, 
© abouras one is to five hundred and 
«ſeventy : Let the Tube be turned 
t ſo to Rr 
6 n a white Paper at the 
« Bad of it, bex what — 

the little Hole at the other End of 
© the Tube. The Rays that come 
through this will "repreſent the Sun 
© upon the Paper of the ſame Bright- 
N. 1 1 Andi you 
remove | 1 
in the ſame ' of wile 2 
* Sun of the fame Magnitude and | 
«© Brighrneſs as yon were you 
©in er. If you make the Hole 
«© twice as little in Diameter, there 
* will fall upon the Paper and upon 
« the Eye, the ſame Light as the Iuha- 
* bitants of Saturn have. And al- 
though this Light be but a bun- 
« dredth\ Part of ours, yet you fee 
© it makes Satan ſhine tolerably 


- 


only Saturn, the reſt are too 

| near the Sun to be ſeen. The fixed 
Stars, by reaſon of their immenſe Di- 

ſtance, may be ſeen from Satwrz and 

ter, in the very fame manner and 

in the ſame Figures, and diſtinguiſh d 

wich the ſame inequality of Light, as 
we ſee them. It is nor to be doubt- 

ed but that Satern by his five Moons. 
and Japiter by his four, have a great 
Advan tage above us with our ona 
Moon. But che moſt ſurprifing Phæ- 
nomena, muſt neceſſarily be pro- 
duced, by that Ring which we men- 
tioned ſurrounding him. There is 
alſo a ws & Difference betwixr 
Summer and Winter in Caturu, be- 
cauſe ot the great Inclination of his 
Axis to the Plane of his Orb, which 
is thirty one ees, whereas ours 
is but twenty three Degrees and 2a 


half, A Year in Saturn is equal to 


thirty of our Years; but what the 
Length of the Day is is not yet found 
out, | 


two Hemiſpheres in ſach a manner, 


that they who inhabit one of them, 
have always a Sight of our Earth, and 
they who inhabic the other never ſee 
it at all. They alſo fee our Earth, 
much larger than the Moon 
to us (and which is very wonderful) 
hanging always at the ſame Heighth a- 
bove the Horizon: as if it never mo- 
ved, and turning about its Axis in 
pm Hagel —_ — its Light In- 
creaſing, 5 ev 

from us fifreen times as much Lightas 
we do from it: The Sun alſo riſes 
and ſets once in Month of ours, 
which makes the Days and Nights 


P brig het in a dark Night.“ Further, 
they in Satary can ſee bur one of the 


| very long, 
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CHAP. XXVI. 
Of COMETS. 


1. Whywe HEN I gave an Account of the Obſervations of 
_— the ſeveral czleſtial Bodies; I ſhould have mentioned 
Place, thoſe made from Time to Time about Comets; but I pur- 
: poſely forbore this, becauſe I know that they are not, in 
the common Opinion of Philoſophers, reckoned 
the heavenly Bodies; and becauſe I was unwilling to in- 
creaſe the Difficulty of the Subject I was | by 
adding a Thing which __ much Attention, and which 
is but little underſtood hitherto. But now, ſeeing Men 
have always had a great Curioſity to underſtand the Na- 
ture of Comets, I think I ought not fo far to lay a- 
fide this Matter, as not to fay at leaſt what is moſt cer- 
tainly known about it; leaving it to them who ſhall come 
after, to philoſophize in a different Manner; if any new 
Obſervations that ſhall at any time be made, oblige them 
: to alter our Hypotheſis, or to mend our Opinion. 
2. Nat 2 We mean by Comets, certain luminous Bodies, which 
re. bometimes appear amongſt the Stars, and ſeem of different 
" Magnitude, imes about the Bigneſs of Mars, Ju- 
iter, and Saturn. Their Light is very weak and faint, ſo 
that when the Sky is moſt clear, they appear no brighter, 
than Mars, Fupiter, and Saturn do, when it is a little Fog- 
3 Ft | 


3. The Body of a Comet is uſually attended with cer- 

. Ss ms tain Rays of Light, which are weaker, the more diſtant 
Fes the Bo- they grow, and which always diffuſe themſelves accord- 

dus eſcemas. ing to a certain Rule, which is well worth obſervi 
viz. If the Comet oe uy ney ib Op dition to 

Sun, theſe Rays diffuſe themſelves equally all round it, 
and look as if it were ſurrounded: with Hair; whereas if 
it be in any other Poſition with reſpe& to the Sun, they 
always extend themſelves to that Part of the Heavens 
which is oppoſite to the Sun: Thus if the Sun be Eaſt of 
the Comet, it will dart its Rays towards the Weſt; if the 
Sun be Weſt of it, it will dart its Rays towards the Eaſt ; 
and when all its Rays are ſent forth in this manner towards 
one Side, they will appear of a great Length, ſo as ſome- 
times to take up almoſt a twelfth Part of the whole Com- 
paſs of the Heavens. 


4. There 


Fa, 
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4 There is no certain Rule for ini the Times . 0f che 
when any Comets will appear; there are ſometimes a 9 
great many Years without any appearing, ſometimes more gearing; 

Me 


than one in leſs than twWo Months. 2 811 
5. Neither can the Part of the Heavens where they | 5. of «4 
begin firſt to appear, be determined; ſometimes they fe mb. 
are firſt ſoen near the Ecliptick, and at other Times near rr. 
e they will Of that 
6. Nor can we inly t con- 6. Of theit 
tinue to be Teen; for ſome have a only for a few le 
Days, whereas others have been for ſeveral Months, 
7. One principal Circumſtance to beobſerv'd is, that a 7. Hiw 
uud before a Cotnet ceaſes entirely to be ſeen, we ſee f. , 
8. Th rr el 8. Of thi 


; Mation of 


- 
3 
f 
"ebb 
E: 
5 
- 
£ 
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Motion in the Heavens, which is peculiar to them, and 
which has no certain Rule by which it can be determined; 
for ſometimes they move towards the Eaft; ſometimes to- 
wards the Weſt, and ſometimes towards any other Part. h 
9, The Velocity of this Motion, which is peculiar td 9. Of tb 
Gn e 3 2 but very differen Eo: har 
un for ſome run thr more Degrees in a 
great Cucle than others do: Likewiſe the Velocity of 
the Motion of the ſame Comet is not the fame every 
Day; for the Arches which it deſcribes every Day, are 
ſometimes bigger and ſometimes leſs; however, they 
are in ſuch a Manner, that if a great many ſtraight Lines be 
. drawn from the Center of the Earth to the ſeveral Places 
where the Comet every Day ar the ame Hour, 
4 they will divide the Tangent which belongs to the Place 
n of the Comer's Orb where it moved Swifteſt, into very 
, 18. Neithet is the Courſe which they take always the 10, Of te 
y the 
of 
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fame; ſome. of them run through a much greater Part of C= 
the Heavens than others do; but however different a e. 
Compaſs in the Heavens they have gone through, there 

have none, or atleaſt very few; that have been obſer- 
ved to deſcribe more than half u great Circle, that is; to 

have paſſed through more than half the Heavens: © | 


Vol. I. ; F- {ON 11. When 


-- 


N 
* 
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re-0f rhe _ rr When/a Comet darts its Rays the ſame Way that 


: and Fir 


We, on the Eaſtern. Side of which the Sun then was; 
becauſc it went towards the Raſt by its own 


\ 


C8810, 
12. 4% bu. 
| probable 0- cf this Philoſophers: 
that the Heavens contained not only thoſe viſible Stars, 
which Aſtronomers have at all Times endeavoured to 
find out the Motions of; but that they alſo contained an 


pinion of ſome 
of the Anci- 
ents concern- 
ing the Na- 
fare of Co. 
mets, 


* 2 = 


it is carried in the Heavens by 
-theſe Rays are call d its Beard. 


Motion, 
. when 


its own! 
On the 


© they extend thernſelves to that Part of the Heavens which, 


is'(contrary- to the Direction of its pro 
are calbd its Tai; and when they 
© cally all: round it, they are called its Hair. 
which a 


Motion, they 
themſelves  e- 
hus the Comet 
ed lately, about the ing of the Month 
ear 1664. in the Southern Part of the 


Doc in the 


4 
- Hm and on the Eaſt Side of which the Sun then was, 
becauſe it darted eee the Weſt, the fame; 
1 ig 


ke weed it ap 


proper Motion; was ſaid to 
SS ion came tobe in Oppoſition. 
Hairy; and. at. laſt the Sun get- 
Weſt of it, t Rays which extended themſelves to-. 
the Eaſt; ſeem di litꝭ a: Tai lo And that Comet 
red a little after, in the Northern Part of the 


chat it rended- 
ded; afterwar 


4 


tiom the Rays which dated towards the We 
the T firſt, which it continued to be ſeen with & r Gags: 


rab Pays,-and tthen- a hed nearer \the Sun, which 
| — CES. of n e it, and it has not appeared 
pom 15 der to explain the Nature of Comets, ſome: 


lived before Ariſtotle, taught, 


innumerable rang a others, which are ſo ſmall ny, 


Reaſon of their 


iſtance from the Earths that, th 


cannot be. ſeen: They added further, that theſe 


Stars had a proper Motion of their on, accord 
Sorts of Directions wa; and that their 
 finiſhed/in.very un 


70 All 
were 
tal Times. As 4 abe @f 


this, they affirmed, that a Comet was nothing.clſe but a 


to their Gon Motion; that this Nioeti 


got together; that their Mert- 


us in a particular Place in the Heavens, was Owing, 
together made: 


them, viſible; and that they ceaſed: to belſern, when they 
were all ſeparated from each other, by continuing to move 


on with their particular Directions. 
. likely, and has tore of Subtlety than 


not 


But this is not at all 
8 robability in it 
becauſe there are not a ſufficient Number of ſmall 


Stats for this Purpoſe (for there are more to be ſeen 
* a Teleſcope, than would __ ſuch a Comet;) 


throu gh 


- 
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bat becauſe we cannot conceive; bow it is poſſible for 


them to meet together in ſuch a mannet in one Body, in 
all thoſe Places where Comets appear; and chiefly be- 
cauſe we can much lefapprehend the Dependance of the 
Motion of theſe: Stars upon the Poſition of the Sun, ſo 
that according to the various Situation thereof theſe Stars 
ſhould repreſent” ſometimes Hair, at other Times make 
he Beard; or Tak of a Comer I 

13: This Opinion was rejected by Ariſtotle, who af- 1. 74-0. 
firmed, that Comets were certain Fires cauſed by Exha- — A- 
lations raiſed out of the Earth, and kindled in the upper hen ., ze 
Regions of the Air; and he believed that they were a fe. 
great deal lower than the Moon. But this Opinion has no 
more Probability in it, than the foregoing one; for beſides 
that it is very unlikely that the Earth ſhould furnim a 
a ſufficeint Quantity: of .V apours to feed! ſo great a Fire 
al that Time which a Comet ſometimes appears; it 
would follow, if this were ſo, that the Light of this Fire 
blindependent of the Sun, and conſequently that a Co- © 
met might dart its Rays in ſuch a manner as not at all to | 
depend upon the Situation it has with reſpect to tjge 
Sun. But chat which entirely overthrqws this Opinion of 
Ariſtotle's is, that Aſtronomers who! lived about two 
Hundred Years ago, and were deſirous to find out the 
Diſtance of the Comets, which appeared in their Time, 
from the Earth, could not obſerve" that they had any +. + 
ſenſible Parallax at all; which could not be, if Comets 
were nearer us than the Moon; fon the Moon has a ſen- 
ible Parallax. * E N z 0 Sr 

14. We may obſerve; that theſe Aſtronomers, wo 14. % - 
could not find any. Parallax in the Comets, (wich ſhows 5 7 42/93 
that they 7 4 vaſt d 4 them Comets are 
ſelyes wit owing, that Artes Opinion was weer than 
falle, who 95525 ahead the Air: And it — ſuffici- en 4 
ent for this Purpoſe, to make it appear that they were 
higher than the Moon. But by their Obſervations and! 
Calculations, we may collect that they are further di- 
ſtant from the Eartł than Saturn; wherefore if there can 
be any other Arg uments brought to convince us that — 
are beyondthis Planet, we ought not to make any Dith- 
culty in placing theti beyond him: | vl hone 

ty. And this is indeed done by a late eminent Fhiloſo- i 53.4 new 
pher,” who is the firſt that has explained the Nature of ee 
the heavenly Bodies, in that excellent Book which be has: , 54.44, oF 
wrote Concerning the Pronciples of Philoſophy : For he Comets: | 
being aſſured: that there 3 4 gieat Number of — 

"_ 2 cars, 
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Stars, beſides thoſe that can be diſcovered by us; and think- 
ing that ſome of theſe might quit the Place of the Hea- 
vens they were in (as well as ſome of them which were ſeen 
by the Ancients, but cannot be ſeen now, have probably 
titted theirs ;) he conjectures, that what we call a 
met, is nothing — but os of _ N which, ” 

ing b A, jor covered with Spots all over, ſo as entir 
= e its Light, could no longer keep its — 
the other Stars, but was carried away by one of their 
Vortexes, which impreſſed a Morion upon it proportiona- 
ble to its Bigneſs, and Solidity, by which means it may 
come very near the Heaven of Saturn, where the Light 

which it receives from the Sun may make it viſible. 


- 16. That 16. As to the Rays which ſeem to compoſe the 


the Canſe of Beard, Tail or Hair of a Comet, we ought not to think 
ance ofthe that they are cauſed by any particular Matter which at- 


Beard, Tail tends the Body of the Comet; becauſe we cannot ſee 
fairy © how the Poſition of this Matter and the Poſition of the 
in the Place Sun can be in ſuch a manner adjuſted to each other; and 


whereis becauſe of the prodigious Diſtance which this 1 muſt 
ing up ſome- 


4. extend itſelf to, the Tail of a Comet taking Up 

times a twelfth Part of the whole Compaſs of the Hea- 
vens; both which make it very difficult to comprehend 
how ſuch Matter ſhould always accompany the Body 
71 Neither think, that the Appearance of 

17. That 17. Neither are we to think, e 
1 Cauſe is theſe Rays depends upon a Caule like that which makes us 
which aeg, Tee Rays of Light about a Candle when we look upon it 
Rays robe winking our Eyes; for theſe ceaſe entirely to appear, if 
2 © we place an opake Body between our Eye and the Candle 
o as wholly to cover the Flame of it; whereas, if the 
Body of the: Comet be wholly covered, we hall yet fee 

the Beard, Tail or Hair. off 
13. hr -18. But our Opinion of this Phenomenon is, that it is 
5c bearb cauſed by the Rays of Light reflected from the Body of 
of a Comes tlie Comet, which being refracted in the intermediate 
2reſeen by  Spate, are fo received by the Eye, as if they came from 
, Reradion. thoſe Places in the Heavens, where we ſee the Hair, 
Beard or Tail of the Comet. 

19. Thee 19. J couldreafily ſhow that this Conjecture agrees 

with ail, With r | of the aranc 
—— Motions, Dork and apparent Magnitudes; and with 


Phenomena 


j 


of the Comets. regard to the Diverſity of Rays with which they are at- 
; are admirably well 
3 and becauſe ſuch 
2 a 


tended : But becauſe all theſe Thi 
handled in the fore · mentioned 
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an Undertaking would carry me too far out of my Way, 


I ſhall fay no more; nor will I 
it be true, that the Appearance of a 


examine now whether 
et preſages any 


Calamity ; for the Solution of this Difficulty, if it be one, 
may be deduced from what I ſhall ſay in the following 
Chapter concerning be Influences of the Start.. 


F 3 


1. Becauſe Comets are but ſeldom 
ſeen, and their Nature, Motion, Di- 
ſtance, Tails, Ce. have been but of 
late Years accurately obſerved; I will 
here, give you the principal Phæno- 
mena, which all. H 

t to be tryed and examined. 

- Firſt then, the Comets which 
move forward according to the Order 
of the Signs, are all of them à little 
fore they dippear if the Earth be 

9 1 

= thew -—þ the * 35 
they are quicker than ordinary, if the 
Earth be fa the oppoſite Side : And 
on the contrary ; thoſe which go 
contrary -to the Order of the Signs, 
are quicker than ufual, if che Earth 
be betwixt them and the Sun; or 
flower than uſual, or elſe retrograde, 
if Ab is on the oppoſite _ 

2.50 long as they move v ick, 
they go almoſt 34 t Cirtles, þ bur 
at the End of cheit Courſe they dę- 
viate from theſe Circles, and whene- 
ver the Earth moves one Way, they 
go the contrary. 

3- They move in Ellipſes, whoſe 
Focus's are in the Center of the Sun, 
and if Rays be drawn from them to 
the Sun, they deſcribe Areas propor- 
tionable to the Times. , 

4+ The Light of their Head in- 
creaſes as they go from the Earth to 
wards the Sun, and decreaſes as they 
come from the Sun towards the 


5. Their Tails « ' pb and 
brighteſt immediately after they have 
paſſed by the Sun, 

6. Their Tails are not directly 

to the Sun, but always de- 

ne towards thoſe Parts where their 

Heads were betdfe as they moved 
along in their Orbs. | 

7. And this Deviation is, c&4feris 
paribus, leſs when their Heads ap- 
proach near the Sun, and leſs to- 
wards the Head of thy Comet, than 


” 


| 


towards the Extremity of the Tail. 
8. The Tails are ſomewhat bright- 
er, and terminated more diſtinctiy 
on the convex than on the concave 
n Tails al | broad. 
R $always 
Rh the further Fel of them, 
than they do towards the Head of the 
Comer. 
10 The Tails ate tr anſparent, and 
— pay Stars may be ſeen thrg* 


Theſe are the Principal Phænome- 
n it * to ſee 

wv little agree with the weak 
* _ 3" and the 
not very lucky Ones greateſt 
Part 'of the modern Philoſophers ; 
not to take Notice of theſe therefore, 
I ſhall briefly explain what ſeems to 
come neareſt to the Truth. There 
were ſomeamongſt the Ancient, (as 
Pliny tells us, Il. Chap. 25.) 
* who thought that theſe Stars vere 
© per and came round in their 
Orbits, but could not be ſeen unleſs 
they were in reach of the Sun.” But 
Seneca is clearer, © I cannot, ſays 
© be, (Nat.Quaſt, Book 7.) agree to 
© the common Opinion; for 1 don't 
© think that a Comet is a ſudden Fire, 


© but one of the laſting Works of Na- 


ture, And why ſhould we wonder 
that Comets, which are Sights 
« ſo ſeldom to be ſeen in the World, 
* ſhould move by Laws as yet to 
© us uncertain, their Be- 
« ginnings and Endings be hitherro 
© unknown, when their Returns are 
© ar ſuch great Diſtances ? ---- The 
Time = come, — 2 Dili= 
© gence ture Ages ing o 
Tide what now fie hid. — The | 
Time will come when Poſterity 
will wonder that we were ignorant 
« of ſueh plain Things. ---- Some 
« body will demonſtrate at one Time 
or another, the Ways in which the 
* Comets wander, and ſhow why 
£ they 
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1 What is 


weext by the T is.a common N whether any Influences 


Influences of & ought to be allowed to the Stars; the Meaning of 


, r 
** 


"hf move ſo Alen from te the , 
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1 and what ſort of Things and 
w big they are. 
This, the 147 heh Sir Iſaac Newton 
15 done in our Days, whoſe Opini- 
on is, in ſhort, 1 Cong pk 1 


ab. Xym. 124 Ack molke, 
Is. 3» in a Word, a ſort of 
* Flanets Which move 
an oblique, Determination all 
. ways very freely, and continue in 
à very great while, Oey | 

the Courle of the Planets, Th 
il is a very thin Vapour, which = | 
ead of the Comer ſends forth when | 

3 is heated by the Sun. 

This being ſuppoled, It 15 evident 
kr That the. Comets which move 
formard according to the Order of the | 
Wy gus, ought to 1 * to mode flower 


Thas uſual, or ta be retrograde, if the | 
rth be bet wixt them and - 4 
4-03 the contrary, thoſe which | go 
ee the Order of the Signs, &c. 
uſe, as they do not. wander about 
e ſt che fixed Stars, but only 2 
the Planets, ſo they, like the 
Lee e the tion of he 
conſpires with: % is contrary 


* which egg is, *. be fatisfied whether the Stars act 


in 


3. Comets FPS to move in Ellipſes, 
| whoſe Focas's are in the Center ef the 
Sun, ce. Bepauſe they do not wan- 


| der with an uncetiain Motion out of 


one fidtitious Vortex into another, 
bur 2s they belong to the Region of 
the Sun, they move round in an Orb, 
wee onſtant and regular Motion. 
e Light of their Heads ong bi 
to 2 as they ge from the Earth 
towards the Sun, &c. Becauſe, 23 
they move about amongſt the Pla- 
Pets their Approach to the Sun, muſt 
great Proportion to their 

oth e Nantes. 

g. Their Tails onght to appear lar- 
120 and brighteſ?, immediately air 
they. have paſſed by the — 
cauſe their Heads being then — 
heated, ſend forth a great many Va- 


bay Their Tailes onght not to be di- 
1 oppoſite to the Sun, but always 
to decline towards thoſe Parts, wher: 
their Heads were before, as they moved 
along in their Orbs* Becauſe all 
Smoak or Vapours emitted from 2 
Body in Motion, aſcends upwards 


obliquely, always receding from that 
mg oj * Body 


theirs, muſt ſeem, ſometimes to | goes, 


ve quicker; ſometimes — | 


ſometimes to * 1 

— * Comets, ſo as Wo 
„ go — in —— Circles, 
quite in. the Eud of their Courſe, they 
*0ngh:- to deviate, & g. Becauſe, Fo 

be End of their when they 
moſt directly from the — = 
of — parent Montion Which 


ariſes from the Parallax, bears a + 


«greater — open to the whole 


1 de, | 


7. This Deviation onght to be leſs, 
near the Head of a Comet, and when 
the Comet moves near tbe Sun. Be- 
cauſe. the Vapqur aſcends quicker 
near the Head of the Comet, 
than at the further End of the Tail; 
and ſo it does likewiſe, when the 
Comet is nearer the Sun, than when 
it is further off, # 

8. The Tails * zo be ſomewhat 
oy and more diſtintly termina- 

Gs IPTG the * 
if 
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in ſuch a manner, - as to be the Cauſe of, or at leaſt to 
contribute towards thoſe Effects which we ſee produced 


on che Earth. 
2. That the Sun pride bd chim; cannot be doub- A. Ther 
<a becauſe yo may affirm, chat to be the ſole,” at leaſt Pair about 
incipal Cauſe of all the Effects produced in it; for tbe Infinence 
— nerealing of Plants, the Flouriſhing of ' Corn; the T. 


Ftuit — to Perfection, ought all to be aſeribed to 
the Light or rather to the Heat of the Sun. 

4 1 Query is only about the other Stars therefore. 
And beeaſe we fee! the Light of them, that is an un- 


doubted Prooß that they have a Power to halte the de and 
ſmall Fibres: of the op tick Nerves ; and becauſe 2 
ater and Earth, which is ſiner and 


Matter in che Air, 
eaſter to be put in Motion than theſe Fibres, it muſt be 
granted, that they cannot but —_ and 4 it; 
and the Particles thereof, by m6 

ſs Matter, may produce ſenfible E 4 thet'it is 

in ſome! Selle "tric; thar the Stars nay be the Cauſe of | 
TM Effects. 

4. But-becauſe we do not own any other Virtue' to be 
in them by Which they can act here below, but CATE: 
the Light Which comes from them to us, we cannot 
dow chem any further Power or Virtue in thoſe Effects 

the Earth, but in Proportion to their Light 


upon 
And becauſe the Light ! of the Sun alone is infinitely em: 


L orphan than chat of all the Stars put together, we 1 
that as the Cauſe of all theſe Effects. 

we 2 not always experience the ſame Conſtitution of 

Air, whenever the Sun ſends forth his Rays in the ſame 

Manner upon the Earth, we muſt not ſeek for che Cauſe 

"hereof in the Stars, but look upon it as the Effect of the 

une e of the Air or the! Earth. 


7d ber 


— 


f 8 We che 10. det eto t 
Se Part, ölen goes firſt, being | rent, and the. 2 Stars ſeen 
a little freſher and denſer, reflects throngh them. the Vapour 
Light more copioully, | they conſiſt of is exceeding thin. 

9. The Tails anght to appear broad- ou may ſee more in the famous 
er towards the fette, ud then to- Sir Tſaac Newton's Principles, \ 

"Taro 7 2 * Bak III. nn 39. 2 regs 
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5-Whence g. I am perſwaded that the ancient Philoſophers, had 


aboxt the in- as theſe: But becauſe the Egyptian who were very 
farmer of od Aſtronomers thought fit to diſtinguiſh divers 
. Fr ys of the Solar Year, by the different fixed Stars, 
f which riſe immediately after Sun- ſet, and took Care to 
give Notice to the People of the Temperature of the Air 
which they obſerved in certain Seaſons, and of what was 
proper for them to do in Agriculture, when certain Stars 
riſe after Sun - ſet; they took that for the Cauſe, which 
was intended only for the Sign: And hence came the 
Notion of moiſt Stars whoſe Riſing produced Rain, of o- 
thers that cauſed Drought ; of ſome that made Plants to 
grow, and of others which had a particular Dominion 
Over certain Animals. x: > 

6. Why a. 6, The Experience we have of the Temperature of the 
272 % Air being not always the fame every Year, though the 
been af:viteq; ſame fixed Stars never fail to riſe when the Sun is ſet, is 
to thePlaners enough to undecoive thoſe who affirm that all 4. — 
below depend upon the Stars: But becauſe the Planets 
alter their Situation in the Heavens every Year; under 
this Pretence they have excuſed their Miſtake, and taken 
er Occaſion from hence to aſcribe to the Riſing of the 
„ Planets, or to their different Situation in the Heavens, 
N all thoſe powerful Efficacies which they before aſcribed 

dio the fixed Stars. | FT; | 
F. TheRiſe 7. And as the Vanity of Mens Minds is always inereaſ- 
e. fing, after they had once ſuffered themſelves to be preju- 
48 diced with this falſe Notion of the Virtue and Efficacy of 
the Planets; knowing that they could be certain of the 
Situation of the Planets for tha Time to come, by Aſtro- 
nomical. Calculation; they puffed themſelves up with- the 
Invention of an Art, which could forętell Things to eome; 
as Rain, fair Weather, Wind, Thunder, Tempeſts, Plenty, 
Famine, War, and ſuch like Things. This Art is what 
thef call Judicial Aſtrology, which ſome boaſt themſelves 
Maſters of, and are got to ſuch a Pitch of Vanity as to 
promiſe to predict the moſt particular Actions and For- 


| tunes of Perſons. | 
8. er this g. In order to avoid being deceived by ſuch vain Pro- 
Hal, mies as theſe; we ought to conſider in the firſt Place, 
pion. that this Aſtrology hath no Foundation; and that it cannot 
3 proy d by any Reaſon, that any ſuch Powers are in the 
Stars, as Aſtrologers aſcribe to them, 


9. Secondly, 
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9. Secondly, It is certain, that they have not even Expe- 2. L 
DE on their Side, which however they appeal to, and 2 


which build their Art: For, as it wauld be Experience 
iculous to affirm, that Experience ſhows us, that So- n their Side. 


crates s going out of Town, produced thunder, becauſe it 


was obſerved to thunder once, at the Moment thati this 
Philoſopher was got into the Road to go into the Coun- 
try : So likewiſe is it ridiculous to affirm, that we have 
the Experience, that ſuch a particular Conſtitution of the 
Stars, uced, for Example, the Sickneſs of a Prince, 
becauſe it was once obſerv'd, that a Prince was fick, 
when they were in ſuch a Diſpoſition. And indeed, ſo 
far are Aſtro from having many Times obſerved, 
what the Diſpoſition which the Stars will be in to Mor- 
row in the Heavens is capable of 8 that ſtrictly 
n we may affirm, that they have not the leaſt Ob- 
er vation at all; becauſe it will take up ſeveral Thouſand 
Years before ſuch a Conſtitution of the Stars as we have 
obſerved can happen twice. So that we may affirm, that 


ſuch a Conſtitution in the Heavens as will be to Morrow, 
has nat yet been ſeen fince the Creation of the World. 


10. We 8 add to this; that if we allow Aſtrologers 16. 11 
to have made ſome Obſervations of what has happened in “ Zxpe- 
former Ages, under certain Poſitions of the Stars; yet ;,,,.- — ; 
ey would be of no Uſe, but in the Countries where in ene Conn- 
they were made; for it is certain, that whatever the Diſ- #7; <a> 
tion of the Heavens be, the ſame Clearneſs or the ;,;,f wine 
= Tempeſt does not reach over the whole Superficies of is done in 4- 


the Eärth, but many Times, it rains very hard in one er. 


Country for a great Part of the Year, when in another 
Country not far off, it is very dry. | | 
11. Further, I cannot forbear raking Notice here, of 11. 74+ 


the vain Credulity, or rather the fooliſh Errour of moſt *£/ate of 

Europeans, about the Star call'd the Dog; who believe — 
it to be of a hot Nature, and that it is the Cauſe of the ing the D- 
Heat, that commonly hppens about the Time that it r. 


riſes when the Sun riſes, and which is called the Dog-Days. 


For the People that live in the Southern Parts of the 
Earth, and over whoſe Zenith this Star paſſes, have much 


greater Reaſon to believe that it is of a cold Nature, be- 
cauſe at the fame Time when this Star riſes with the 
Sun, which is the Seaſon wherein wt often feel the greateſt 


Heat, they find the greateſt Cold, and are in the Depth 


of 
12. Perhaps, 
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— — wi 12. Perhaps it may Here be Taid, that Aftralogers 
ge, ſometimes hit upon the Truth; which I do indeed las! 
4 But this does * * at all eſtabliſh their Science, becauſe 

257 woe to there is no Petſon, be he ever ſo ignorant, but if be un- 
— A dertock to foretell to come, he would by chance 

1125 hit upon ſome Things that did come to paſs 8s well as 
upon ſome that did not, as well as the greateſt Aſtrologer 
ped linget upon this Sage which 
13. Not to infiſt an ic 

5 525 fy does not deſerve to 5 any Le 0 of it, and which 
ates. I not worth being ſeriouſly treated by any we Kid One ; 
I ſhall ſpeak only one Word more about ſome fal 
nions, which 4 been received by the Cr 10 0 of 

Men, and which Aſtrologers endeavour to c pak and 

turn to their own Advantage. Thus, it is 
thought chat the Moon has a particular Vive to cor- 
rode Stones; that the Bones of Animals are full of Mar- 
row upon the Increaſe of the Moon, and have none in 
6 them, but are full of Blood in its Wane ; 1 and that * 
ſters and Oyſters, and a 9 many other Fiſh, are 
towards the New and ull Moon, than. at the Alke 
rures. 

14. As to wh Eats away of Stones, the WIoon is 
wrongfully accuſed hereok, becauſe it never ſends kg 
its Rays to any Places but where thoſe of the Sun go al- 
fo; & that it ſeems to me more reaſonable to make the 
Braun the Cauſe of theſe Effects than the Moon: 2 

- highly credible, that in a Number of Years; fore Stones 
may be calcined by the Heat of the Sun, as they are 
Ks Flame of a Candle in a 8 After w 
it s not at all ſurpriſing, that the Moiſture of the Air 
T1 Hou reduce Stones to Tones, as we BY, it does 


Sg 1 1 
e. N I Tabs 


1 And that Tabſlers and Oyfters, Power to corrage Fleſb 4 0. . 
c.) Tliny, Book II. Chap. 41. and. in Macrobins, Book VII. 
And indeed the Bodies of Cap. 16. But as tothe real Power 
and all other Shell-Fiſh, increaſe and of the Moon; ſince it ſis evident, 
_ 02am diminiſh A the - Power of the, that it cauſes a greater lux and Re- 
Moon. And Chap. 99. It is this flax in the Air than in-the Sea, it 
(ebe Moon) which 7 eplenſſhes the 4 muſt certainly produce. ſome Altera- 
h, filling Bodies as it * tions in the T — the Hea- 
(Near; aud emptying them as it vens, and thi ; hay make ſome Alte- 
Farther off ; and therefore Shell ih ration in the Bodies of Animals, But 
increaſe as that increaſes, &c. You | as to any other Effects commonly 
may find more of this in Plutarch's |} aſcribed to the Moon and Planets, 
1 Problems, Book III. 1 what are owing to theſe 
the Moon has more | Cauſes, they are meer Trifles. 
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15. It is alſo a great Miſtake to think that the Bones 15. Tat 
of Animals are of Marrow at ſome particular Sea- — 
ſons of the Maon, and empty at others; for I am ſure no full of 
from' above ww N Years 05 kay that in 2% fur, = 
rters of the Moon, we may.find ſpme Bones full 4 mos as 
of — and others empty; 15 ch Difference te Decree 
depends upon ſome other Cauſe. And it is very proba- Ie, 
ble, that the want of Marrow in ſome Animals proceeds his Dify- 
from their not having ſufficient Nouriſhment, or frotn 14 
the Fatigues which ſuch Animals undergo, For I have 
taken Notice, that there was no Marrow at all to be 
found in the Bones of Sheep which were kilbd immediate- 
1y after they were brought to Paris from Provinces agreat 
Way off; whereas there is a great deal to be found in the 
Bones of thoſe who have reſted fome Time in the Folds 
that are in the Suburbs of chis City, where Care was 
taken to feed them. | . T7 
16. The Notion, that Lobſters, and Oyſters, and other 16, That 
Fiſh, are fuller, or not ſo lean, in ſome Quarters: of the Z. 1 
Moon as in others, is alſo falſe, and contrary to all Ex- growing full 
perience: And this Errour has crept in, lie moſt others, f 6. 
by rally taking that for the Cauſe of an Effect, which ia f 
really is not, but is only mere Chance and Hazard; and Moon, , falſe. 
there is no Perſon who has taken ever ſo little Notice, 
but he has a hundred Times in his Life, experienced the 
contrary to this, and a great many ſuch like vulgar O- 
5 Ons. a | 121 WOE £14 4 . viz! nd 
2 But if Fiſh be obſerved leaner at ſome particular = - # 
Times than at others, it may proceed from hence; that 7 — 
they have not met with ſo much Nouriſhment, or that 7 Times, 
they have been put into too violent a Motion, and fret- 
ted either from the extraordinary Agitation of the Water, 
Jy nending with each other: And this will appear 
Fiſh 


or by cont 
ig probable to any one who knows, that the 
taken 


in the Sea near Calais, where the Water is very 
rough, are commonly leaner than thoſe taken near Bo- 
logn, where the Sea is ſtiller: And indeed amongſt the 


ſame Kind of Fiſh, taken at the ſame Time, and in the 


ſame Place, thoſe which are catched in Nets let down 


into the Sea and drawn up again immediately, are plum- 
per and fuller than thoſe which are catched in Nets upon 
the Shallows, where they lie fretting themſelves for five 


or fix Hours till the Tide goes back. 
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Ire, CCH Ap. XXVII.. 
e Gravity and Loh. 


1.PVhence | T bas been always obſerv d, that there are ſome Bodies 
du ug A which, if they be not ſup} in the Air, will deſcend, 
29 and move towards the ter of the Earth; and that 
| there are others, which, if at Liberty, will aſcend and 
move from the Center; and though the Principles of theſe 
Motions were not known, yet this did not hinder but 
that Names were given to them, the one bei 
called Gravity, and the other Levity; But it is the Buſi- 
neſs of a Philoſopher to enquire into the Nature of: theſe 
Vs ings, and to explain what is meant by theſe Words. 
_ Ariftotles 2. Some have aflerted, amongſt whom Ariſtotle was 
"Opinion one, that thoſe Bodies which we ſee deſcending, moved 
Te. themſelves in ſuch a manner, by a particular Inclination 
which was in them to go towards the Center of the Earth, 
which was looked upon to be the Center of the Univerſe 
alſo. So likewiſe they aſſerted that the Bodies which we 
ſiee aſcend, had a contrary Inclination by which they 
moved from the Center. | Fiat Ss 
3. The O- 3. Others t t it ſuperfluous to admit two Sorts of 
Log of ſome Inclinations in Bodies, and therefore they contended, that 
ae, t is more reaſonable to aſſert; that all Bodies have but one 
r Inclination only, which makes them tend to the Center 
| of the Univerſe; But ſome being carried with greater 
Force than others, the latter are obliged to remove further 
off, which makes them ſeem to be light. According to 
this Opinion, we ought to ſay, that Flame is heavy, and 
that we ſee it aſcend, the Reaſon is, becauſe the 
Air in which it is, is heavier than it; in the ſame man- 
ner as we fay*that Cork riſes in the Water, becauſe Wa- 
ter [is heavier than Cork. 2 | 
4. Athira 4. To theſe two Opinions we may add a third, wiz. 
Opinion. that there is but one Inclination only in all the Bodies 
which ſurround us, and that is to aſcend ; and that 
this Inclination isgreater in the Fire, than in the Air, and 
that it is-greater in the Air than in the Water, and that it 
is leaſt of all in the Earth: According to this Opinion; 
when a Stone deſcends in the Air or in the Water, we 
ought to ſay, that ir proceeds from hence, that it was 
compelled by theſe two other Bodies, which having more 


Force than it, to recede from the Center of the Earth, 
. thruſt 
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thruſt it that Way, and made it tend towards the Cen- 
ter. | e HR 
5. As the two laſt Opinions are ſomewhat more ſim- , 5- Thee - 
ple than the firſt, becauſe they ſuppoſe bur one Inclina- 98 
tion only in Bodies, they ſhould ſeem to be the moſt equally fau- 
probable: But this ſmall Advantage is not ba 
us to prefer them to the former; and to fay the Truth, 
none of the Three are ſatisfactory : For if by the Word, 
Inclination, we underſtand any inward Senſation, or any 
particular Sort of Thought; I can't think that it can 
without Abſurdity be aſcribed to mere material Beings, 
ſuch as Stones are. And if by this Word be meant 
only. in general, a Cauſe; whatever it be, which produces 
theſe Motions by which Bodies are carried upwards and 
downwards, then it is only a mere Sophiſm ; becauſe it 
is ſaying nothing, but only purely giving the Name In- 
clination to Something we know not what. B 
6. It is to be obſerved, that it is without any Reaſon, 6. 74,4 
that they who defend theſe Opinions aſſert, that the Cen- ere is =o 
ter of the Earth is the Center of the World; For it is ea 
ertain that we muſt know the Extremities before wecan bravy Things 
w the Center which is equally diſtant from them; 52:4 « che 
but who can pretend to know the Extremities of the BT, 
Univerſe; And if we mean to ſpeak only of the viſible 
World, what we have before eſtabliſh'd, is ſufficient to 
convince us, that its Center is rather in the Sun than in 
7. In order to underſtand then more clearly and more 7. N. 
diſtinQly, what the Gravity and Levity of Bodies conſiſt . . 
in, and not to content ourſelves with Words which we i in. 
underſtand not the Meaning of ; we muſt to Mind 
that Rule which we formerly laid down, and which we 
ſaid was one of the Principal Laws of Nature, viz. That 
the Parts of any Whole which turns about its own Center, 
have a Tendency to recede from it, which Tendency is greater 
in thoſe Parts whith have more Motion than in thoſe which 
have leſs, * Now ſince the Maſs compoſed of Earth, Wa- 
| ter and Air, turns about its Center; and, it being certain 
| that there. js in this Maſs a very great Number of Parts, 
which have more Motion than others; we may. conclude 
| that they do all of them really endeavour to recede from 
the Center about which they are turned, and therefore 
they may all in ſome Senſe be ſaid to be 4ghr; but 
becauſe the Parts which have leaſt Force to recede, are 
puſhed with Violence towards the Center, by thoſe 2 
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wich hae more Force, this is the Reaſon why: we find 
them to be heavy. | 2 01 
. Artes 8. This ic confirmed by avery; remarkable Experiment 
N ,; Which we are obliged to Mr. Hygens for; He too an car- 
4 i v. then Veſſel which was white and round, about ſeven or 

ving round, eight Inches in Diameter, flat at the Bottom, and the 
kan at Sides about three Inches high, and filled it with Water; 
Center. then putting into it ſome beaten Spu⁰¹νν Wax; whole 
Weight made it ſink to the Bottom, and whoſe red Co- 

lour- made it very viſible upon the white Bottom, he 
covered the Veſſel with a Plate of very tran 


Glaſs, and ſealed up the Edge ſo that nothing could get 


out; having done this, ho faſtened the Veſſel on an 


gine or Pivett, ſo that he could turn it about and ſtop it 


at Pleaſure. While the Veſſel was turning round in this 


manner, the War Powder which was at Bottom of 
the Veſſel could not ſlip upon it ſo readily as the Water, 


. -— » but ſtack a little to it, and therefore was more eaſily car- 


trlied abodt; by this Means it acquited more Motion in 


remove from the Center, and to ſpread itſelf, and get 


All round the Sides of the Veſſel; he then Ropp'd the 


Motion of the Engine on a ſuddem and the Veſſel which 
was fixed to it conſequently — alſo; whereupon the 
Spaniſh Au grating againſt che 


Motion could. not ſlachen ſo faſt, becauſe it can-eaſily 


_ * llide over the Body it moves upon At this Inſtant, of 
Iime be ſhews us, that the Water reſembles the Fluid 
Mlagtter which ſurrounds the Barth; and the Powder of 
Spauiſb Wax reſembles Pieces of the Earth which we ſee 
eſcend in the Air; for the Powder was then forced to 


La to the Center of its Motion, being driven thi- 
by 


„% though it from henoe, that the Bodies which de- 
that the De- ſe have no Diſpoſition in themſelves to ' deſcend ; 


an her) yet chis Motion! ought-howevet to de called Natural, 
ro be look- becaule it is che Reſult of the eſtabliſhed Order of Nas | 


ed won as ture: 

natural. N 6 > aw n | ** 111 
ee e eee ee 1239/01 dx. OWE 
0.111 « . | 


ctom, and its Particles 
being rugged, did not ſo quick as the Water whoſe | 


the Particles of the Water which endeavoured to 
recede with greater Force that the · Powder which gather- 
ed into a little round Body in the Center like the Batth, © 
9. T 9. By this Experiment we ſee clearly that Gravity is, 
— 2, properly 1 nothing elſe but leſs Levity; and 
ok | 
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10. Now chat there are ſome Parts of the Maſs com- 10. 7hat 
oled of Earth, Water, and Air, which have more , . 
Motion than others, may be collected from hence; that which encom- 
the Earth is not turned about its Center in Twenty-four 22 - 
Houts'by its own Force, but is carried by the Current 2 guter 
of a fluid Matter which furrounds it, and which pene- Force to fy 
rates all its Parts: For this Matter, by Reaſon of its es ge 
bas more Motion than is requiſite to re- the Parts of 
valve along with the Earth in Twenty-four Hours ; fo le Ear. 
that its Parts employ the reſt of their Force either to turn 
es round ſwifter than the Earth the fame Way, or f, 
elſe to move themſelves im an infinite Variety of different 
Ways FIR x emp ry 80 7 od is with 
ſome Di t out o ce are 
once in; . fo welt of them muſt neceſſarily 112 
termined to turn round in an innumerable Company of 
ſphzrical Superficies concentrick to the Earth: And 
in confiſts' the ſuperiour Force of this fluid Matter 
zboye' other terreſtrial Parts, to recede from the Center 
il. Wia 1 here ſpeaking of the fl d Marte: That 
. am f ui atter 11. 
which incompaſſes the Earth, I mean chiefly the Mat- = w — 
ter of the and ſecond Element, which is in the Air, pally to the 
or in the Water ; becauſe this Matter has the moſt — Sag 
Motion, and the Parts of Water or Air compared with 2 Els 
this, may be looked upon as terreſtrial Parts, they are ſo mens. _ 
very much groſſer, and ſo little agitated ; for | 
theſe Parts ſwim in that Matter, yet the contrary Impreſ- 
lions; which they perpetually meet with from it, hinders 
them from acquiring any very rapid Motion, which 
might continue for a long Time. ” 

12. Now in order to underſtand more clearly what 2: 7 
the Action of the fluid Matter is, take a View of the fol- l, Fl,. 
lowing Figure, in which the Circle ABCD repreſents / produce 
the Mas compoſed of Earth, Water, and Air, whoſe 7 E7 
Center is E; and the little Circle FGHI repreſents the rig. 1. 
Earth. Let us imagine in our Minds, that this Maſs is 
divided into a great many Pyramids whoſe Vertexes meet 
at the. Center of the Earth, one of which is here repre- 
ſented by AEB; this being ſuppoſed, we are ſure in the 
firſt Place, that though the different Parts which com- 
poſe each Pyramid, have a Tendency to recede from the 
Center E, yet they cannot recede all at once, becauſe 
there is no void Space round about this Maſs which they 
compoſe, and the Matter which is about them, hinders 
them from moving out of their Places. We are certain 


like. N 
* _- 
: 


96 


4 * 


ticular Ex- 
plication of 
che Gravity | EY 
ef Boch. | have ſo much leſs Power to remove from. the Center, 
than any of » thoſe which ſurround it, as the Body L. has 
leſs than the Quantity of Fluid had, whoſe Place it poſ- 
ſeſſes; from whence it will follow, that the Matter of 
ſome of the Pyramids will recede from the Center, and 
x force the Body L to approach towards the Center, in 


* 
\ - 


— 
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likewiſe, that a 
tire whole from the Center, 
ing bigger at the Extremity 


the Matter of the o 
rounded, have an. 
to recede from the 


ual 


end 


ſingle Pyramid, ſuch as AEB, cannot re 


b preadi ing it felf and p W- 
No and ſo forcing the Mat. 


ter on each Side to — towards the Center, becauſe 


ramids by, Which this is ſur- 
ency and the ſame Force 


ter likewiſe as the Pyramid AEB, 


at leaſt, if we ſuppoſe the terreſtrial Matter which is 


in each Pyramid, to be already as near the 
T3. Fpar-_ 1 
ſuch as L, in the 


13. But if we 


Pyramids about it, it is eaſy 


the ſame Manner as they 


1. Force the Body to ath to- 
wards the Center, &c.] This was a 
very ingenious H and ſo 
long as the World was t to 
be full, a very probable one. 
ſince it has been made appear by a 
great many very exact Obſervations of 
modern Philoſophers, that the World 
is not full; and that Gravity is the 
moſt ancient and moſt univerſal 


Property of Matter, and the princi- 


of all in maintaining and kee 

ing together the whole Univerſe ; 
we mult proceed in another Method, 
and tind out another Theory of Gra- 
wity. To be ſhort; the celebrated 
Sir Iſaac Newton has . purſued this 
Enquiry with that Succeſs, that the 
moſt ſimple Nature of Gravity, being 
(7 amo he has eſtabliſhed the true 
Syſtem of the World beyond all Con- 
overly and the mott clearly ex- 
plained the moſt conſiderable Phæ- 
nomena of all Nature. And his O- 
pinion of the Nature and Properties 
of Gravity is this. | 

Every fingle Particle of all Bodies 
whatever, gravitates to every ſingle 
Particle at all Bodies whatſoever ; 
chat is, they are impelled towards 


But] Bod 


er as it 


ſuppole that 10 4 
yramid AEB, and none in the other 


to ſee that this Pyramid muſt 


who affirm all Bodies to be 
heavy, ſay that the Water forces Cork to riſe upp. 


1 
. 0 af 
- 
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| each other by Gravity, See the Notes 
on Part I, ap. 11. Art. 15. 

This gravitating Force is Univer- 
ſal as to the, Extent of it, chat is, all 
ies © wharſoever,' ſo far as we 
know, where-eyer Are placed, 
not only on the Earth, but alſo in the 
Heavens, whether in the Moon or 
Planers, in the Sun or any other Place, 
are endued wich this Power. 

This Force is alſo aniverſal as to 
the Kinds of Bodies ; that is, all Bo- 
dies, whatever their Figure, Form or 
Texture be Whether he ſimple 
or compound, fluid or ſolid ; whe- 
ther they be great or ſmall, wherher 
they be in Mqtion or at Reſt, are en- 
dued with this Power. 

This Force is alſo aniverſal as to 
Time ; that is, all other Conditions 
being che ſame, it never increaſes or 
diminiſhes. * 4 

TheQuantiry of thisGravity at equ 
Diſtances, is alWays exatly. —— 
portion to the Quantity of Matter in 
the grav i tating hodies. For Inſtance, 
pg a cabicł Foot of Gold has a Thon- 

and Porn Weight upon the Su 
ficies of the Earth, two hich Feet Fill 
have two Thouſand PoundWeight * 
e 


Chap; 28. of Narvrar Pniroso nt“ 


14. The Weight of a Body therefore is 3 jo! 
ble to the quantity of fluid Matter which cauſes it to 
deſcend; To that it ſeems the bigger any Body is, the more 


weighty it ought to be. 


the ſame ficies ; andif the Earth 
contained but half che Quantity of 
Matter that it does now, the fame 
cubick Foot of Gold which has now 
4 thonſand Ponnd Weight upon the 
Superficies of the Earth, would have 
tut Five Hundred only. X 
This Gravity in given Bodies is 
eater or leſs according to the Di- 
of thoſe Bodies from each o- 
ther; for Example, a Srone which 
near the -Superficies of the Earth, is 
very heavy, if it were carried up as 
igh as the Moon would be very 
Rr. 
Lafily, The ion of the In- 
e or Decreaſe of this Gravity 
in Bodies approaching to or rece- 
ding from each other · is ſuch that 
us Force is reciprocally in a dupli- 
ate Proportion or as the Squares of 
their Diſtances. For Example, a 
Body which at the . Diſtance of ren 
Diameters of the Earth, weighs a 
hundred Pounds; would, if its Di- 
ſtance were but half ſo far, weigh four 
Times as much; and if but a third 
Part ſo tar, nine Times as much. 
o likewiſe, the Force which upon 
the Superficies ot 'the Earth, could 
ſyppore a Hundred Pound Weight, 
if it were twice as far off the Cen- 
ter, could fi four Times the 
Weights if three Times as far ot, 
it could ſupport nine Times the 
Weight. _ b 

Having laid this down for the Na- 
ure of Gravity, it follows: 

Firſt, That Gravity or the Weight 
of Bodies is not any accidental Ef- 
feft of Motion or ot any very ſub- 
tle Matter, but an original 12 
ral Law of all Matter impr up- 
on ir by — _ — — init 
perpetuall me etficient Power, 
which — the ſolid Subſtance 
of it; tor Gravity neyer: is in Pro- 
portion to the Superhcies of Bodies 
or of any: Cor but 1 — 
the ſolid Quantity of them. Where» 
fore we ought no more to enquire 
how Bodies gravitate, than how 
Bodies began firſt co be moved. 


Secondly, Hence it follows, that 
there is really-a Jacuam in Nature, 
Vol. II. 


and that ĩt is much the greateſt Part. 


15. How- 


For ſince Gravity is an univerſal Af - 
fection of Matter, if we ſuppoſe the 
World to be full, it would follow, 


that all Bodies would be equally hea- 


vy: which is very abſurd: 
Thirdly, This beipg laid down for 
the 9 a> it will follow, 
that the Planets, i have once 
impreſled upon tbem by God, the 
moſt ſimple projectile Motion in 
ſtraight Lines, will revolve about the 
Sun as we fee they really do, in Cir- 
cles or Ellipſes, without the Help of 
Vortexes. See the Notes on — 
XXV. Art. 22. of this Part. 
Foxrthly, Hence it follows, chat if 
any very great Collection of fluid 
Matter be gathered together upon the 
Superficies of the Earth, it muſt flow 
backward and forward accordi 
the various Motions of the Sun and 
Moon, becauſe of its gravitating to- 
wards them, in proportion to their 


Notes on the following Chap, 
Laſtly, So ealy and agreeable. to 


of Gravity, that 
could not explain 


epler, though he 
e Manner of the 


tended thut it was true. | 


dies of the ſame Nature, &c.. 


. 
* ” 


vy Bodies world not deſcend from all 
Parts direct toward the Center of the 
Earth ; but from different Sides would. 
deſcend toward: different Points. 

If two Stones were placed near each 
other, in any Place of the World, ont 
of the Reach of the Aftion of any third 
Body of the fame Natmre; theſe 


mediate Place, each approaching to 
proportional to the others Bulk. 


| If the Moon and the Earth were 


not kept each in their Orbits, by an 
atiimal Force, or ſomething equi- 
valent to it; the Earth would af- 
cend towards the Moon a fifty-foxrth 


| Part of the Diſtance between them, 
G and 


the nature of at Kev is this Notion - 


If the Earth was not roxnd, hea- ; 


14. That 


the larger 


Bodies are, 
the more 
heavy are 
they. 


— 


Ango 


Magnitudes and Diſtances, See the 


cæleſtial Motions by it, yet he con- 


Gravity, ſays he, is a corporeal Aﬀ- 
ſection, which is" mutual betwixt Bo- 


Stones in the ſame Manner as tue 
Load- Stones ,would meet in an inter- 


the other by ſuch an Interval. as if- 


4 


/ 
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5 the Matter of the firſt and ſecond Element can ver 
_ ealily enter into; they muſt neceſſarily always contain 
in them a certain Quantity of that Matter; which having 
juſt as much Force, as an equal Quantity of the ſame 
Matter, which is in the Pores of an equal Portion of * 
Air that muſt aſcend into the Place of the terreſtral t 
Body, it is only the Difference betwixt the two 1 
tities of ſubtle Matter that ought to be conſidered: Fur: 
ther, there is always a certain Quantity of terreſtrial 
in every Portion of Air likewiſe, which ought to 

be deducted out of that which compoſes the heavy Bod) 
with which it is compared: So that the whole Weight I ww 
of a Body conſiſts in this, that the Remainder of the i 
ſubtle Matter, which is in the Portion of Air that ſuc- I K. 
re 


2 15. However this is not always true, nor is it ever ſo 0 
equal Beſs hut when all Circumſtances are alike; for it is to be ob. f. 
ae, weck that all terreſtrial Bodies having Pores, which f © 
ne 
2s 


ceeds in the room of the heavy Body, has more Force 

$9 off from the Center of the Earth than the Remain- 8 

ot the terreſtrial Matter, which compoſes the heavy I Post 

And as Things may be diverſified a great many iſ tire 
Ways, from hence ariſes unequal Weight of diffe. iſ ; 

rent Bodies of the ſame Bigneſs; and this is alſo the ＋ 

Reaſon, that ſome which are very large, do notwithſtand- I Mt 

ing weigh but a little. = 

16. Why 16. As to the Velocity with which heavy Bodies fall I »bic 


— towards the Earth, and the Proportion which Bodies of 7 
— different Weight maintain in falling, there are many Par- zut 
they fall, ticulars worth our Notice; and Firſt, it may be demand- — 
ed; Whence it is that their Celerity increaſes in Pro- I s 
portion to their Deſcent in the Air? To which it is H 
eaſy to anſwer, that when a Body begins to deſcend, its I dne 
Velocity cannot be very great, becauſe the ſubtle Matter — 
which is about getting into its Place, and which is al 
that it is impelled by, cannot force it downwards with ſo I J 


and the Moon would deſcend towards | to his Book concerning the Motions I Hing 

the Earth fifty-three Parts of the | of Mars. 

Diftence or thereabouts; and there But as to the deficient Cauſe of Il hat 

they wonld be united together. This Gravity, as we have culled it, See a- © Medi 

would be ſo npon Swppoſition, that the j bove XI. Art. 15. of the ff de fe 
p Natter of them both is of the ſame | Part; | | 

Denſity. See Kepler's Introduction 


great 


ter 
and 


neath it, and which tends with its whole Force to aſcend 
2s high as it can, puſhes it downwards continually, and 
fo 1 — adds new Degrees of Celerity to thoſe which 


2 
of the Earth. But when it is once put 
begins to deſcend, the ſubtle Mattef which is under- 


Chaps 28. of Natvrar PurLosopry. 
Celerity; as it has itſelf to recede from the Cen- 


in Motion 


before. And this is the Reaſon why the 1 Cele+ 


rity increaſes every Moment, and that its Fall is the more 
or leſs violent, according to the greater or leſſer Heighth 
from whence it begins to deſcend. | 


t. The Celerity increaſes 


every 
Moment, &c.] The —— of fall- 


ing Bodies is i in the propor- 
4 of odd Numbers, 153557 3 
&c. So that the Spaces run rough, 
xe as the Squares of the Times, t 

5, I a heavy Bod 2 Foot in 


But becauſe chis is one of the Prin- 
dpal Phænomena of Nature, I ſhall 
a fuller Diſſertation upon this 


Matter. 

The famous Sir Iſaac Newton has 
ſhown, that the Gravity of Bodies 
which are above the Superficies of the 
Earth, is reciprocally as the Squares 
of theic - Diſtances from its Center; 
But the Theorems concerning the 
Deſcent of heavy Bodies, demon- 
ſtrated by Galilens, Hagens, and o- 
thers, are built upon this oundatĩon, 
that the Action of Gravity is the 
ame at all Diftances : The Conſe- 
quences of which of pp ame are 
tound to be very 7122 to 
Experience, becauſe the Spaces to 
which Bodies can be carried above 


* wich the le af the | 
*s Semi-diameter ; that the Dif- 
ference 1 


of the from ics 
* re 3 n as no- 

ng. ore the A- 
Rion- of — to be equable, and 
that there is no Reſiſtance in the 
Medium through which Bodies fall ; 


the followi ems may be thus 
— . 
Prop. I. 

The Velociges acquired by a heavy 
hy hich was at reſt mi began 
to. tall, at the Concluſion of any 
Times computed from the Begin- 


G 2 17. It 


Proportion to each other as theſe 


Times. 
For it is evident; that in a Mo- 


tion performed in the fame ftraighe 
Line, and accelerated by and 
ſucceſſive Impulſes, the Velocities 


acquired, muſt be as the Number of 
Impulſes. If therefore we imagine 
the Time of the Deſcent to be divi- 
ded into infinitely ſmall and 
Moments or Points of Time, and 
that the Force by which the heavy 
Body is urged downward, adds in 
| every one of thoſe Moments a new 
Impulſe 0 it, always aqua to the 
| foreguin one, that is, acts upon it 
| continually in the ſame Way and 
Manner, it is fon ae 4 * 1 
1 Body m appt to have 
received — mpulſes while it 
2 talling, — are — of 
Time com om t inni 
of its Deſcent : The Vela ler a 
| quired therefore, are as the Number 
ot Moments computed, that is, as the 
Times taken up in falling, Q. E. D. 


| Coroll. 
\ 4 
In the right — 2 Triangle ABC, 
ent | 


if AB, AD repre 
the Times of De- Tab. XXI. 
Fig. I, 


F 


ſcent ; and if BC 
repreſents the Ve- 
locity acquired at the End of the 
Time AB ; chen DE parallel to BC 
| will repreſent the Velocity at the 
End of the Time AD. 


Prop, II. 


— 


—_— 


The Spaces run by a heavy 
| Body which wasatreſt before it be- 
an to fall, in any Times computed 
from theBeginning of the Fall are in 


a duplicate Proportion both of thoſe 
Times, 


* 


10 © _ROHAULT's SYSTEM, Put II. 
17. That* T7. It is true; and it is the Second Particular here to 


20 de % be conſidered, that a Body may arrive to ſuch a Degree 
eat, as not | | | $; . of 

to be increaſ- 13 N p 

4. Times, and of the Velocities acqui- { 


gles ADE, ABC. But the 
: — to one another in a duplicate 


red at the End of thoſe Times. 

For it is evident, that the Spaces 
which a heavy Body paſſes through 
in falling, in any T 


Velocities with which the heavy Bo- 
dy is carried in every one of the Mo- 
ments of thoſe Times. Now the 
eeding Corollary being granted, 

ery one of the Lines that are — 
rallel to DE in the Triangle ADE, 
do each ot them repreſent every one 
of the Velocities with which the 


es whatſoever, 
are to one another, as the Sums of 


with an equable Motion, with the 
Velocity acquired in the laſt Moment 
of its Fall. 

Let AB repreſent the Time of 
the Deſcent z BC the 
Velocity acquired at Tab. XXI. 
the End of it, and Fig. 1. 
let the Triangle ABC 
be compleated into the Parallelogram 
BF: It is manifeſt, that the Space 
paſſed through in the Time AB, with 
the _ Velocity BC, 1s rightly 
repreſented by this Parallelogram. 
But the Triangle ABC is halt this 


heavy Body is carried in the Corre- þ Parallelogram. Therefore, &c. 
ſpondent Moments of the Time re- | Q; E. P. 
Fitted by AD (by the preceedin N. B. The three foregoing 


oll.) Therefore the Sum of theſe 


Lines or the Triangle ADE will re- 
preſent the Sum of all the Velocities 


with which the heavy Body is car- 


ried in the Time AD. For the ame 
Reaſon the Triangle ABC will re- 


preſent the Sum of the Velocities 
with which the heavy Body is carried 


in the Time AB. The Spaces there- 


fore run through in the 


mes AD, 
AB are to other as tl 


Trian- 
Trian- 


portion as well of AD to AB, 
as of DE to BC, that is, 3s well of 
the Times of their Deſcent as of 
their fiaal Velocities: The Spaces 
therefore run through, are to one 
another in the ſame Proportion, 


Q. E. P. | 
© Covoll, g 


If the Times, computed from the 
1 of the Fall, be to another 
as Numbers increaſing in the Rank 
Ts 253, 4 &c. the Spaces run through 
in theſe Times, will be as the Squares 
of theſe Numbers; viz. as the Num- 
bers t, 4, 9, 16, &c. and the Spaces 
run through in equal contiguous 
Times, wilt be as the odd Numbers 
1, 3» 5 72 &c. £8, 


MC 


Theorems are true alſo if applied to 
heavy Bodies deſcending upon any 
inclined Planes; becauſe they are 
_— along thoſe Planes by à Force 
which is given and equable, and 
which is to the Force ot Gravity, a 
the Heighth of the Plane to the 
Length of it. See the Notes en 
Part I. Chap. 17. Art. 9. Prop. 2+ 


; Prop. IV. 


The Velocity ultimately acquired 
in falling along any in- 
clined ' Plane Ac, is e Tab. XXI. 
qual ro the Velocity ac- Fig, 2. 


| quired in falling the Al- 
titude of it AB, and therefore the 


Velocities ultimately acquired in fal- 
ing along any inclined Planes AC, 
AD whoſe Altitude is the fame, are 
And the Times of their De- 
ſcent along the ſame Planes,“ are a 
the Lengrhs of choſe Planes, 
From what has been already ſaid, 


it is evident; that in Motions equadly 


accelerared, the Velocities generated 


in 2 given Time, and confequent!y 


the Spaces run through, are to each 
other as the Forces by which the Ve- 
locity is generated. a 
Firſt then, let the perpendicular 
BP be let fall from B to AC, andthe 
heavy Body in deſcending along AC, 


| Prop. III. will arrive at P, in the ſame Time 
| 0 f that it would arrive at B in falling 
| The Space run 2 hea- from A (for AB is to AP, as ACto 
Y Body which was at reſt before | AB; that is, as the Force with which 


/ it began to fall, in anyTime whatſo- 
| ever, is half the bom which it | 
„ 


'T 


the beavy Body is urged along AB, co 
the Force with which it js urged 2. 


long the Plane AC; ) 0 


—ͤ * »m ̃m — 
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of Celerity, as cannot. be further increaſed ; either becauſe 


the. Air is uncapable of opening any freer Paſlage for it; 


the Velocity in B is alſo tothe Velo- 
city in P, as AB, to AP. But the 
Velocity in P, is to the Velocity in 
C, in a ſub- duplicate Ratio (by Prop. 
2.) of AP to AC, that is, 38 AP to 
AB. The Velocity in B therefore, 
is to the Velocity in C, in a Ratio 
compounded of AB to AP, and AP 
to AB; but this is a Ratio of Equa- 
lity: Therefore &e. Secondly; Be- 
cauſe the Time of the Deſcent from 
A to P, is to the Time of Deſcent 
from A to C, in a ſub- duplicate Ra- 
tio (by Prop. 2) of AP to AC alſo; 
that is, as AP to AB, or as AB to 
AC; and becauſe a heavy Body in 
filling from A will arrive at B in the 
fame Time as at P; therefore 
the Time of Deſcent along AB, is to 
.* the Time of Deſcent along AC, as 
AB to AC. And for the fame Rea- 
ſon- the Time of Deſcent along AB 
is to the Time along AD, as AB to 
AD: * Therefore, &c. E. D. N 


Prop. V. 


If the Diameter AB of any Circle 
be ered perpendicular to che Ho- 
rizon, the Times of 
Tab. XXI. Deſcent along any 
Fig · Jo Chords, ſuch as BC 
- _ drawn from the Ex- 
tremity of it, are equal: And the 
Velocities acquired in che Point B are 
to each other as thoſe Chords. 
For if CD be let fall pe 
lar from C to AB; firft, the Time of 
Deſcent from A to B, is to the Time of 
Deſcent from D to B, as AB to DB 
by Prop. 2) And the Time from 
to B, is to the Time from C to B, 
as DB to CB (by Prop. 4.) There- 
fore the Time trom A to B, is tothe 
Time from C to B, in the Ra- 
tio compounded of AB to BC and 
DB to. EC, or as AB x BD, to BCg. 
Bur theſeare equal, and conſequent] 
the Times of Deſcent are —. 
Wherefore, ſince the Times of De- 
ſcent along any Chords are all e- 
to the Time of Deſcent through 
e Diameter; they are alſo equal 
to each other, or 19 The Velo- 
city acquired in falling from D to B, 
and from C to. B, ia The ſame ; (by 
0 


p. 4). Now this Latter, is to 
jhe Velocity 


or 


A to B, as CB to AB Prop. 2. 
Therefore, &c. Q. E. x - | . 


Coroll. | 


Hence we ſeethe Reaſon, why the 
Times of the Vibrations of a Pendu- 

| lum deſcribing very ſmall Arcbes of a 
Circle, are, yery nearly equal; for 
thoſe Arches differ yery little from 
their Chords, either in Length or 
Poſidon. | 


Prop. VI. 


If a heavy Body deſcends from 
Altitude through 5 ſo — 
tiguous Planes of any — 
Sort, aud any Inclina- Tab. XXI. 
tion whatſoever AB, Fig. 4. 
BC, CD zit will ac- | 
; quire the ſame Velocity at the laſt, as 
it would acquire in falling pzrpendi- 
cularly from the ſame Heighth. 
Let AF, DG, be drawn parallel to 
the Horizon; let CB, DC be produ- 
| —_— war meet AF inthe Points E 
and F, and let the perpendicular FG 
be ler fall. * "= 
The heavy Body in falling from 
A co B, will acquire the fame Velo- 
city, as if it had came to B along EB, 
(by Prop. 4.) Wherefore, ſince the 
turning out of its Courſe at B isſup- 

ed no Way to binder its Motion, 
it will have the ſame Velocity in C, 
as if it had deſcended along EC; 
that is, as if it had deſcended alo 
CF, (by Prop. 4.) Therefore it wi 
have the ſame Velocity in D as if it 
had deſcended along FD: And this 
1s equal to that which it would have 
had 1n falling perpendicularly, along 
FC. (by Prop. 4.) Ther re, &c. 
8 


Coroll, 
A heavy Body deſcending in 1 


Curve, will acquire the ſame Veloc 
ty as it would acquire in — from 
the ſame per lar Heighth ; for 
a Curve may be looked upon as com- 

ſed of an infinite Number of 
ight Lines. 


Prop. 


acquired in falling ſrom 


— — 


* 


— 


c 


ROMAULT' Sun put II. 


or becauſe it 


/ Prop. vn. 7 
If the Inclination of any Number 
of contiguous Planes 
Tab. + 4 whatſoever, AB, BC, 
; Fig. 425+ RI bc, c d, 


3 and let BC, CD; bc, 


e d, be produced till they meet AF, 
af, in Eand F, e and f. It is evi- 


BC to be, or CD toc d; and alſo as 
a to ab l | 
ww equalA es BA » 

ae, the Times of the Deſcents al 
AB, ab, will be in 2 ſab-du I 


Ratio of AB to ab; (by Prop. 2.) 
and the Velocities in the Points B 
and b will be the ſame as would 
have been ed in falling along 
EB eb (by « 4.) If therefore 
the Motion be continued. the Spaces 
BC d e, will be run through f 

fame Timesas if the heavy Body bad 


thoſe Lines, that is, in a ſubd li- 
care Ratio of AB to ab. Ther 
Diviſion) the Times along BC, 
c, after having fallen A „aA b, 
are in the ſame Ratio. there- 
fore (by Compo * the Times along 
AB +-BC a b+-b c+-c d; are 
in the ſame Ratio alſo. In the ame 
manner may ĩt de demonſtrated that 
the Times of through AB + 
BC＋ CD, ab be c d, are in the 
fame Ratio of AB co ab, ar of AB 
Fc CD, ab bc c d, and 
O on for every let the Number of 
be never ſo many, Therefore 


3 


Coroll. 1. 

The Times in which à heavy Body 
Ar Parts of Curves 

whole is the ſame, are in a 


acquired as much Motion downwards 
as the ſubtle Matter it ſelf, which cauſes it to deſcend, 


has 


| fubdupticare Rario of choſe Pars 
For thoſe Parte of Curves may be 
look'd upon as compoſed of an in- 


Ratio is given, and their Inclinatiou 
to each other Similar. 


Coroll. 2. 


A 2 Circl 
m C es 
pag Jo ww 8 
the r 5 
Radius's of Cir- 
cles are in the Ratio as their 
true though the Arches be not fimi- 


lar, provided they be very ſmall, (by 
provid _— very (by 


- 


| The fame Law of Gravity being 
ſuppoſed as before, and that there is 
no Reſiſtance from the Medium, 
| and that heavy Bodies deſcend per- 
ndicularly co 2 given horizontal 
| ; (which Hypotheſis, becauſe 


of the ſmall i 
Bodies are proj „compared with 
| the Earch's Circumference, differs 


* infenkidl from the Truth) the 
| Adden of che Motion of S roje · 
Qiles may eaſily be demonſtrated. | 
Prop. VIII, 

[Fa Body along with 2 com- 
| Moton,confifling of an equa» 
; ble Motion in a hr Line given 
in Poſition, and of rhe Motion ari- 
ling from che Force of Gravity: It 
wi deſcride a parabolick Curve, 
which the ſtraight Line given in Po- 
firion, will rouch in the Point where 
the Body begins to move, and all the 
Diameters of this Curve will be per- 
pendicular to the Horizon, 

Ler the Body be moved from 
the Point P, with an equable Motion 
according to the Direction of the 
Line PL given in P n; and at 
the ſame Time let it be draw 


| ata word is 0 Gree, a: 


finite Number of ſtraigbt Lines whoſe . 


f of 
| fo rr ie tk 
plicte | Of the Motion of Projeckiles. 


a A 1 ann 


Fail 
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has upwards; there remains nothing that can give it 
as Degrees cf Motion which nige its Ce. 


to PC; perperdicular to the 
e n 


8 
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© 
other as the Times in which 
paſſed through; but PG will 


P 
| 3(by Prop. 4 PG therefore 


or LV, is to Pg or lu, as PLq; to 
All the Points V v, therefore 


areina parabolick Curve, which PL 
Diameters of which are parallel to | deſcrided the teſt obithe Cure. | 
G, that is, perpendicular to the | A ct d: wed 
Horizon, Q. E. D. | Coeroll. . 1. 
— qe pn —— | The Velocity of a prjeted Body: 
ou are 40 under 1 a jet f 
— 4h which belongs to is leaſt therefore whem it is in tha 
char Point in the Curve deſcribed | A 
from whence the Projection is made. | at 


Prop. IX. 
© The Velocity with which the Bo- || And che Velocizies ig. 2. 


151 
8 


A 
; 


dy is projected along | of it in different; »d; 274 

Tab. XXII. the Line PL, is eq Points, are to, each qther as the Sex! 

Fig. 1+ to that which it would cants of the Anglg-which che Tan- 

acquire in i gents to thoſe when i 

4bro? a fourth Part of the Parameter. make with the hogontal Line. For 

' A Body with an ble Motion 
es through the Pl, in the 
Time . it through the 


Iv. Now if Pl be taken equal 
* the. Parameter, IV will — 


. ' 4 Y ET AS | 8 . 
NOHA E T. Stsren Pat II. 
v0 8. ' " 2 | $4 | N 5 A 8 | 
the Celerity of 85 i655 Bi order to determine 


heavy Bodies W im Qs 4 l 
& not propor- Fill therefore make the fame An- 


gles with the horizontal Line PH, 
as the of the Curve in the 
Point V does. Now it PH be the 
Radius, PL. PO will be the Secants 
of che forementioned Angles: And 
it is eaſy to (ſhow. from the conick 
Sections, that theſegecants are to each 
other in a ſubduplicate Ratio of the 
Parameters in 
P and V, that is, (Ty the preccoding 
Coroll.). as the · Veloci ties of the 

jected Body in e P. v. 


o 

> . *4 * * . 

, " ” 7 * * 
} % 


„Let che prajefted Body hegin to 
move from the Point A, according 


to any Direction AT: Let the ho- 


rizontal Line AH be drawn, and 
AP erected per y to it, and 
equal to a fourth Part of the Para- 
meter of any Curve to be deſeribed 


Tab. XX III. 
Bige N. 


On the Diameter 
Af let the Semi 


ee 0c T7 P be 


cutting the Direction 
of the projected Body in T. From 


whence lat TF be let fall perpendicu- 
ler to PA. Now linee the projected 


AP r 


II 

from P to A, de projected Body will 

be carried in hg Line of its Direction 
AT through g double to AT, 

in che Time zuted by the Line 

AT, and # Space four Times 

rhe of A, in twice the Time 


the Points 


with a Piven Force, 


- {verſed Sines of the aforeſaid A 


Weds 


the Propartion obs, 


es of unequal Weight in their — 2 


ſo meet the Horizon; but AH is its 
horizontal Space, and AF the Alti- 
tude of the Parabola deſcribed- 
f Whence the following Conſectaries 


flow alſo. * f 
| © Coroll, 7. 


by a projected Body with a given 
Force ate to each other as the Sines 
of double the Angles which are made 
by their Directions and the Horizon · 
tal Line; And therefore its greateſt 
horizontal 8 is, / when that 
Angle is half a right Angle; and it 
is equal to half the Parameter of the 
Curve deſeribed; and theſe Spates 
re equal, hen the Nirectionsof the 
projected Body differ from a right 
Angle by equal Angles on eich Side; 
for cheſe Spaces are as the Lines FT; 
and, if Cr be Kadius, FT is the 
Sine of the Angle FCT which is 
double EAH, whence the reſt are 
manifeſt. © » © L dir 


8 #* d * 
- 7 . 
£ * * 7 
Tool. 6. ». 
4,4 N J R * 


| | Th& Alutudes of the Curves' de- 
cribed, are to each other, as the 


les, 
for they are equal to the Lines FA. 


45 Corll, 7. : 


The Times which a projected Bo- 
dy. takes up in deſcribing thoſe Parts 
of the Curves, which arè cut off 

the horizontal Line, drawn 

the Point where the Projection is, 
are to each other as the Sines of the 
fam. gp which the Directions make 
with che horizontal Line; for 

are to each other as the Lines AT, 
| which if PA be Radius, are as the 
Sines of the Angles APr, or EAH, 


Prop X. | 
| "The horizontal Diſtance PH, of 
any Point V in the Curve which the 
tojected Body de- | 

| ſcribes. from the Tab. XXIII. 
Point P where the Fig. 2. > 
| PxojeRtion is made = 
170 i 


« 
| 
' 


\ Z 


; — — 2 — 
makes with the bormontal 


te oy hay VH is given VI. 


i Parameter is alſo gi 
. the Space which a Body falls through 
oo Time, is given; vis. 16; 


ven 
pre 


Q 


= 1 


.2 let GD be the horizontal — 
ſtante of another gi 

Tab. XXII. ven Point G in 

Fig. 4» 5+ Bags Plane. Let GB 


the Point G. 28 erected per- 
pendicular to GB; and let the An- 
87 GP be biſeQed, by che 
GN; Now if the Mark B. 
his by a Projection made accord- 
ing toany Direction GK; I ſay, that 
the ſame Mark B will be hit by a 
Projection made with the ſame Force, 
according to another Direction GL, 
which makes the Angle LGN with 
the biſecting Line, equal to the Au- 
NOK. Let the forementioned 
ns meet DB produced, in 
the Points K and L. Becauſe the 
*. of A —.— 
GK, GL, is 
57 to be le ga the Times 
it takes up in 
ws are in Ky ſame . A0 n | 
Lines themſelves; but the Spaces 
uch it falls through Groen: the the 
oints K and L, in thoſe Times, 
* other, as the Squares ot 


Times; (by Prop. 2+) they are 


ined ; and from | 


| hes 18. of 1 bamctonnt 
i following Rule is diligently to be conſidered ; viz. that 
: WW 


therefore 2s GK g. w 6G | Now, 
* becauſe of the fimilar 


to GL; and BK 5 0 as BG to fl. 
being | Thereiore us © 3 is to GLq. ſo is 
BK to BL, .Wherefdre mo = 


[Ik EEE 


the Point K. W TN Time _ 

LB will be its Deſcent from the 

fore (by Prop. — 
re 6 © 

will be 1 by the "Brecon, 

alſo.” Q. E. 


LK. DL -D R. The Parameter 
8 1s ! 555 51 — DK, the 


d N 


$ The nearer the Directions GK, 


I leſs is the Force 
e Baek B; ſo chat 
—— no more man two DireQi- 


ons, along which fame Mark 
may be hit with the fame Force. 
| For ler the  biſeQing meet BD 
| produced in N. Now fince the 
Directions GK, GL, are diſtant 
from GN by equal Angles, (by Prop,. 

» Book VI. of E it is evident 


than the Point N, F 
LA And N 
K approach to GN, che Point F 
ought to come to the Point N, that 
is, che Parameter will be ena 
(by the preced. Cor, 2.) and 
— R of the pro 
Mouon (by Prep. 9.) 


| Wh: 


— 


F 
o 
o 


i 


1 


ww + 

<*L 

© Iu 

* —_ 
a 


v# 


Coroll. III. 


= 


2 the | Mark B is hir, be 
G it ſelf, which biſects 
BG P, then chat Force is 
„ and that Direction the only 
in which the Mark B can be 
hit with that Force: And the con- 
N For when GK, GL, coincide 
, the Point F will 
N, and DN will half 
: Then the reſt will 


m Prop. XI, and the pre- 


A 


"Mk 6 He Wit hs 


[+ 


iv 


T4; 
1121 


75 


. 82 
fi 82 


Mechanical Practice of directing a 


Cannon ſo as to hit the Mark with 


- the leaſt Force. For having fixed 


a plain Looking-Glaſs perpendicular 
© hs dtp ofthe Cort forth 


he Mark reflected by that 
part of _ Looking-Glaſs over 
= bangs ; Then, it is 
from the Nature of Reflex- 


wa — tw Corol. * you 


Coroll. V. | 


ces, are all of them in 


the Parameter to the Axis, the ſame 


20 chat of all Curves deſcribed wich 


a given Force. 
For let GPH be 
2 Parabola/ G the 

Focus, GP the Axis | 

ndicular to rhe 
eter to the Ax- 


Fig. 1. _—_ 
Horizon ; the 


the Gare" 2e that of Curves de- | 
ibed with a given Force. Let | 


Any horizorval Diſtance GD be taken, 


f the DireQion of the Force with | 


ft Points which can be | 
iven Force, at any ho- nifeſt 
hoſe Fo- | 


ProjeSicns are wage: whoſe Axis 8 
is perpendiculazgo the Horizon; and 


& Ap ® 


3 


ROHAULT's Sr In part — 


of another Body which moves ſlower by im 
when it overtakes it; But if we 


wen Force, at the Diſtance GD) or 
| the given Force is the leaſt chat can 
hit that Point. For if GB be 
drawn, GB + BD will be 
half the Parameter of the Curve Jo. 
| ſcribed the leaſt Force that B can 
be hit For in order to haye that 
Force hit the Point B, the Direction 
e BGP; (by 
4 287 n of that An- 
Ringo bled, and DB, GP, 


ang CBN will . Tab, XXII | 
equal to DN, Wat is 
to half the Parameter; as is evident 
from that No in che 
be an Ordinate to the Tub. XXIV. 
Axis, and let the Tan- Fig. 1. | 
n 
in T; then (becanſc 
the Natzve of the Par 
PT, GB and GT; GO and DB. are 
GB. DB i is 


ſcribed by a given Force, 
fore the given Force is the leaſt 
which the Point B in the 


| FEſo as thar GL, K being drawn 
they may make equal Angles with 
| the Line GN, which biſe&s the An- 


NN ov be ere- 
Red from the Point G to GD; be- 
cauſe GD, DB are given, che An- 

DGB, and conl: uentl the An- 


52 
EE 


E: 
8 
E 


a given Farce theame 
Bun the Point 81 


meet- 


GR be biſected in 8, and from 

the Point 8 OT be 2 
co » Meeting 

in C. On the Center CE 

Diſtance CR, let a Circle be 

c_ BD produced to 

and i GK, GL be drawn, 


ES 


15 
: 
. 


the 
jon agua alſo; whence the reſt are 
from the 6th coral. of 


ceed. Prop. Q. E. J. 
77150 22 ated another 
Mo. the Point F let FC be 

| ed perpendicular 
to DF and equal in 
BG ; and on the 
Center C, with the 


Diſtance BF ler a Circle be deſcribed | 


ning 2 Ie in the Points 
. an L; Then GK and GL will 
the Directions ſought. 


B 
to BF += FK or BL, therefore 


the T [ es KGB, LGB are ſimi- 
lar %K. 6. Book VI. of Em- 
clia) e the Angles KGB, 


4 


ro- 


is to BG; ſo is 


Arad,.) the Angle PGB. 


| found; for 


Sb is: Narva Purtozobaes: 
have neither greater nor leſs 
meets with, it can only go along 


Celerity, than that which it 
with or follow 2 


— 


is the verſed Sine of the 
gle; and PR — PF thg verſed Sine 
of the Arch RR or Of the Angle 
LGK. And it will eafily appear 
1 


that on _ is ro 

ement GP -to two ri 
yay Whence the Reaſon of he 
in evid 


e is | 
call. II. 


From the ſame Conſtruction flows 
alſo another Arithmetick 1 
which GD, che le BGP, 
either of the Elevations DGK or 
DGL, being given, the Parameter is 
BGP is given, RGD 
is given alſo; from whence DGK 
ven. Let v be the * Sine of 


double RGK, and 
* 
(g2) be 


ROMAULT's Srs rau puer 


Fall, without making it move faſter than it did before. . 
Thus for Inſtange,” If two Men of equal Bigneſs ſhould 0 
er! Ty 924 : : join 


be equal to half the Puramerer „ The 
5 R of this Rule is che ſame as 
«OT RTTY 


A Another Way. RGD and one of 
Elevations being ven, t O- ' ' "% * 

3 E. is | Let there be any Curve AH cons 
Tub. XXIV. given. Wherefore | cave on one Side, and let AG be a 
Fig- 4 and 3. as the Radius is to | Tangent to it in the Point A. Let AD 


Lenna lh « 


| 
| 
half we. Sum, in | be a ſtraight Line, | 
| Caſe, and half the Difference | any ways inclined to Tab. XXV. 

the other Caſe of the Tangente] this Tangent, and Fig = | 
of the given Elevations; ſois GD to | let BC, parallet to 
alf the Parameter. For DF, or balf Ab, cut the Curve in B, and the 1 
de Parameter is equal to DL S DK IT in C. 1 fay, if che Arch 

b Cop bs Prop XI. 2 AB be infinitely ſmall, that Arch 
« and the Part of the Tangent, inter- . 

ig this | Marr, 8 

fr he famous De, ll ifler- may be looked upon a5 
- „in the Philoſophical Tranſac- and coincident, and may e | 

4 and the learned Dr. Kei“ de put for each other. is 
+ where you will find moſt another Line touch f 

Things largely demonſtra- the Curve in the B *alfo, 
in another Way which meeting rhe E, let ] 
1 * © 29 ny ways ö — * FO | 

ee falling in a wn parallel to BC, meeting 
= - each Tangent produced inthe Points £ 
i 24"; U 5 04 ler AB, th Subs a 
Prone edtes in a U frſt It is OR. har the Subtenſe f 
Found ont and demonſtrated, by the | AB is aways leſs than the Arch, a 
Mr. Hagens, Which depend | and the Sum of che Tangente AE, 4 

n. the” fe tioned Law of | EB is greater; now if the Pointe 
added To Ong 15 n 
g 45 —.— to it | 

ET the Angle 


| 


rs sgrrr argen 


LY 


. nitely ſmall Arch AB, 


Fd 
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Chaph 28: of NaTVRAr.PattosoPry: 
Hands and leap together from the Top of 

the wer; we 

* 5 


have no Reaſon 


jo 


— 

. 

bow a 

* » 
. 


% * 


1 


int B approaches to A, may at 
12. accounted equal alſo; And 
much more therefore may the infi+ 


tude berwixt 


Point B be taken in it, and the 
ide Line BI be drawn down- 
wards from thence, touching the C 
cloid in B, and terminated by t 
hormontal ſtraight Line AI : Let the 
. traighe Line FB be alſo drawn Per- 
- cular to the Axis; and on the 
| AF let the Semicircle A 
FH be deſcribed. Then throughany 
- Point M in the Curve BA, let the 
fraigbt Line MS be drawn parallel toy 
BF, which will meet the Circle AHF. 
in H., and its Diameter in 8. 


Let alſo ſtraight Lines be drawn city 
ench Curve in the Points 


touching 
NM and H. And let MN, HT, de. 
Parts of thoſe Tangents intercepted 
between the ewo borizonral Lines! 
MS, NR 5 and let OP a Part of the 
BI, and SR a Part of the 
Axis DA, be included between the 
ſame Parallels. | 
Theſe Things being ſo; I ſay, the 
Time in Which a heavy Body will 
run through the ſtraight Line MN 
with an ble Celerity, ſuch as is 
ired in falling through the 
Arch of the Cycloid BM ; is to the 
Time that the ſtraigbe Line OP 
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therefore of 
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i Ratio compound 
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ww 


5 


locity acquired from F to S, as F 
to FH. The Ratio therefore 
the forementioned Times, is com- 
pounded of the Ratio's of MN. to 
IP, and FO and FH. Bur ( 
the e the Cycloid) RI is 
7: a e- 


110 1 
—— 1 


1 ol GL: and KE are FP 
IN, OP, _ Wherefore che for 


FQ to FH. But GL is to EK, 
AL'to AE, that is, as AV to AL 


(by Lem. x.) that V | 
9 55 e 


VII. that is, as ro AH, 
FH tb HS. "The Ratio of th 
mentioned Times. cheretfore, i 


— 


N to: 118. But it 

— Long4tr $4.56 

and Prep. 2 and 8 

Zac lid, that _ is ito HS, as' HT 
I 


MN, OP, with the 
torementioved GCelerities, are to 
ea OAT to SR. Q. E. D. 


©" Prop. Mo 


- © the Polion of 'the Cy- 
cloid ; the Line BF, AF, BI, AI; 
2 the 1 FHA ; the 
me as in 1 0 Pro 
(ron e Tie i 25 
Tungent BI 

GE que Corry half that 
N ich is tacquired in 
Tab, xv. falling 


g r h the 


24 
Arch of the Cycloid BA, as the, 


meter of the Circle to balf 
5 N 2 


parallel Lines} 


Suppoſe as ma 
as you ＋ Salta from each 
ee between FB and 
Al, which will cut the Line FA 
in 8, R, &; the Circle in H, i, 
c. and the Cycloid in M, r, &c. 
its Tangent Bl in O, P, &c. And from 
the Points where each of them in- 
terſect the Circle and the Cycloid, 
* he Tangents to each Curve, HT, 
;1 ER, FS, be drawn to the fol- 
= x 3h Parallel, as in the Figure. 


| 2070 ain 92 n 
| A they are y-are thus us joined 
you Hen . © This being fi 8 


PQ» &c. 7 
Ae 
mes therefore of 


. BI, þ< 


equal Times of the equable Mo- 
tions, through the Lines OP, 
,) are referred 
many other Times of Motion, 


glyid 18, Ke, 

tion, as the 
e ach of. ea) Live 
the T ce the Ceo. T, ik 


Ic. The Sum of 
Times will be to x 0 


the latter Times; as the: Sum of che 


Tungents to each Curve 
be drawn in the ſame Manner as 


before, and the Proportion will 


[Str — coincide with. its 


ceived to I. as that which 
was ſuppol through the Tangents : 
(by Lem. 2.) It follows; — the 
Time of Deſcent through BL. with 
the forementioned Celerity, is to 
the Lime of Deſcent the 
Arch of the Cycloid BA; as the 
Diameter FA is to its N 
phery FHA. 5 ERH 
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Guhl 8. of NIN 
ſinte it is certain that the different Parts of a 


nene EUB AS&S 28 


the Arch of the Cycloid BA, is to 
the Time of Deſcent in the Tan- 


er, Bodw ate 2s ſo many ſimilar Bodies, none of 
d, 1 ö 
ugh 
uy 
Is 
A 
ch 
. 
h 1 - : 
in the 
— r D — 
. the cle ĩs to e lame 4 1me, ro 
_ che Diameter: And therefore the that deſcribed.in deſcengiog ; So that 
'of Times in which à heavy Body | be Time of its whole Motion, will 
9d . Points whatloever be to the Time of its Deſcent th 
5 ill arrive at the Vertex, are equal] che Axis, as the Circumference of a 
each other. Circle to the Diameter. See fle- 
-1 Let ABC be 2 Cycloid, A the gent Horol. Oel. Part II. | from 
of 1 Vertex turned downwards, AD che] Prep. 16. to the End ef that Part. 
ed Axis perpendicular to the Horizon ; | The ity of the Times in 
yo And let a heavy Body be let fall] Which a Body, let go from 
y- from any./Point. B; Let BI be al ny Point of a Cycloid, comes to 
* Tangent to Point the Vertex of it. may alſo be de» 
4 Tab. XXV. B, meeting the monſtrated in the following Man- 
nn e 
er 13 e 2 in 
i Line AC, towards the Center C, 


with an -accelerative Force, which 
13 every where as the 
Diftance from C. I Tab. XXVI 


ay, chat from what Fig, 1. 


Point ſoever of the 


Line AC, the heavy Body is let 


fall, ic will come to the Center C 
in the fame Time. 
Sup any Line ac 


to 
AC; por s either of chem, as AC 


the Periphery of the Circle, is} an 1 
to the Diameter 7 the preced. Prop.) be divided into as many 
Bur the Time © cent through] Parts as you- will, AB, BG, CC: 


along the ſame BI, ( Prop. III. 
the Deſcent of he 
A, which 1s 
to BI: (by the Nature e 
Cycloid,) And the 1 — 
cent along VA, is to the 
Time of "Heſcene along DA; (by 
Prop, V. of the Deſcent of heavy 
Bodies.) Therefore the Time of 
Deſcent along the Arch BA, is to 
the Time of Deſcent through the 


Let the other Line ac be divided 
into as many equal Parts, a b, b gs 
c. Let us imagine the ſuppo 
orce to act only in the Beginnings 
of theſe — ys > of 

m ma run with an 
— Motion. And fe two Bo- 
dies, impell t Force, begin 
to — together, from 
che Points A, a, towards C, c. Now 
becauſe the Celerities with whictr 
the Parts AB, a b, are run chr , 
are as the Forces with which 
Bodies are impelled in the Points 


— — — 
— — 


— — 


Axis DA ; as half the Periphery of 
the Circle, is to the Diameter, 

And fince the Time ot falling 
through the Axis is given; and has 
q ray > Proportion to the Times 
of Delcenc through any Arches of 


8 
a — — — 
— — — —. 


A And e Forces are to 
each other (by the Hypoth.) as AC 
to ac, or 25 AB to ab; Therefore 
AB, ab, - will be run chrough in 
the ſame Time. Let the accelera- 

dive 


- — - A _ 
— — — —— — — 
_— - — 


* 
— 
— 
FR 


—————— 
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tive Force my <a a 
Impulſe in the oints B, bi A 
becauſe the Increments of the Cele- 


rities are pr 
es, Or to the accelerative Fo 
* Sy 2 BC be 
4 Hypot +} Or tO » (C3 ; 
* the Celerities ted by the fir 
Impulſe, che whole Celerities after 
the ſecond Impulſe, will be propor- 
tionable to the Celerities after the firſt 
Impulſe; therefore che Lines BG, bg, 
equal in Proportion to the former, 
will be run through in the ſame Time. 
For the ſame Reaſon the Lines GC, 
c, will be run through in the ſame 
Time, atter the third Impulſe. 
Ler the Number of Parts in. 
the Lines AC, ac, be increaſed in- 
finitely, and conſequently their 
Magnitude diminiſhed in the ſame 
Manner; ſo that the Bodies may 
be cominually impelled by the 
ſuppoſed Law of Acceleration; and 
the ſame Reaſoning will bold . 
— in this Caſe, the Times 
ent through AC, ac, are equal. 
| Now lerABCbe aCy- 
Tab. XXVI. cloid, whoſe Axis AD 
Fig. 2. 3s ndicular to the 
| Horizon, its Vertex A 
turned downwards, and the genera- 
ing Circle AHD. Let the heavy 
be placed in any Point of it, 
as B; and ler BG be drawn per- 
dicular to the Horizon, BF a 
angent to. the Cycloid in the 
Point B, and FG a perpendicular 
to the Tangent; ſo as that they 
may form the Triangle BGF. Let 
the Force of Gravity, whoſe Directi- 
on is according to the Line BG, be re- 
ſolved into two other Forces BF, FG; 
of which twyo Forces, it is the Force 
BF only by which the heavy Body is 
impelled in the Point B to deſcend in 
the Cycloid.; the other Force FC is 
taken off by the Reſiſtance of the 
Tangent or Curve. Now if BH 
be drawn parallel to CD, and meet 
the mo Cucle in H and AH, 
— 7 ; 47 aye tn 
el ro AH the Nature 0 
the Cycloid) and BG parallel to DA 
(by Conſtrud.)! and the Angles F 
and H Right Angles, therefore the| 
Triangles BFG, ABD, we ſin. i- 


to deſcend 1 chan the other; 
they will a 


rtionable to the Im- is to the Force 
to 
or 
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„ Prop. IV. A Problem, 


To make the Vibrations of a given 
Pendulum to be all performed in » 
the ſame Time ; or to make a Pen- 
dulum vibrate in a Cycloid. 

Let CF the given h of a Pen- 
dulum, be perpendi to the Ho- 
rizon; which being biſected in G, 


and DCI drawn perpendicular to ir 
C; let twoSemicycloids be 
deſcri from the 


Point C, by a genera- Tab. XXVI. 
ting Gele, i Di- Fig. 3» 
their Baſes be CD, CI, and their 
Vertexes A, N. Let AN be joined, 
which will be parallel and to 
DI, arid will therefore be the of 
the whole Cycloid deſcribed, by the 
fame generating Circle as CBA, CN. 
Let this C 1 mou if a 
in n 2 
Thread CF or any ſuch Thing which 
will bend; and fo oſcillate upon the 
Center C berween the Semicycloids, 
CBA, CN, that whenever it moves 
from the P icular, the» upper 
Part of the Thread, may bend upon 
that Cycloid rowards which the Mo» 
tion is made, and the remaining Part 
which is not applied to the Cycloid, 
be ſtretched out in a ſtraight Line; 
I fay the heavy Body will always be 
found in the Cycloid AFN. 
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fraftion.) Therefore it is equal 


EL is alſo 


Chap. 28. F NATURAL PHILOSOPHY: 
che fame Celerity that any one of them would: From 


whence it evidently follows; 


Hundred Pound Weight, for Exatnple, will not deſcend 
quicker than another Body which weighs but one Pound ; 
or that if there be any Difference, it is imperceptible. And 


this is confirmed by 


perience, contrary to the Opinion 


of Ariſtotle, and a great many other Philoſophers, who. 
were perſwaded, that the heavier a Body is, the quicker 


in Proportion does it fall. 


Demonſ? ration . 0 


Let the r Circle of the 
Cycloid AFN be deſcribed on the 
Axis GF; and from the Point E 
where the heavy Body is, when re- 
moyed from the perpendicular, let 
el ro AG, meet- 
ing that Circle in L,and let GL be 
joined. From the Point B, (in which 
the 1hread EB touches the Cycloid 
CBA, the remaining Part —— 
upon the Arch CB) let BH be drawn 
pyallel to AG alſo, meeting the 
8.41 N Circle AHD in H; and 
et AH be joined. a 

The whole Length of the Thread 
CBE, is equal to twice AD ; (by con- 
to the 
Semicycloid CBA ; (by the Nature 
of the Cycloid) and the part of the 
Thread CB is equal to the Arch CB, 
to which it is applied : Therefore the 
remaining part of itBE, 1s 
remaining Arch BA; and 1s there- 
fore equal to twice the ſtraight Line 
AH ; (by the Natere of the Cycloid) 
It alſo touches the Cycloid in B; 
therefore (by the Nature of the Cy- 
chid) it is likewiſe parrallel to AH; 
Therefore AH and B are equal, 
and therefore BK and KE are 
alſo : Therefore tbe parallels EL and 
BH are equally diſtant from AG ; 
Therefore they cut off equal Arches 
of the generating Circles, viz. GL 
= to AH and LF equal to HD: 

erefore GL and AH are parallel; 
and therefore GL and KE are paral- 
lel; and therefore EL is equal to 
KG. But k G (becanſe of the Paral- 
lels HA, KB, and by the Nature of 
the Cycloid) is equal to the Arch HD, 
that is, to the Arch LF; therefore 
to the Arch LF; 


Therefore (by the Nature of the 


Cycloid) the Point E is in the 
Vol. II. 


| 


to the 


CHAP. 


Coroll. 1. 


Since ĩt that the Extremi- 
ty E, of a Pendulum vibrating be- 
eween the two Cycloids CA, CN, 
deſcribes the Cycloid AFN equal to 
ho of them ; — Hoo: a tas de- 
cribing it, it is manifeſt, that 
mal 5 ts of the Curve 2 on 
each Side the Vertex F, do nearly 
coincide with very {mall parts of the 
Cirde taken on each Side the fame 
Point F; Hence it follows, that the 
Times of the ſmalleſt Vibrations of a 
Pendulum oſcillating in a Circle, ara 
alſo very nearly equal to each other; 
and have very nearly the ſame Ratio 
to the Time of the icular 
Fall through tralf the Length of the 
Pendulum ; as the Cir ence of 
a Circle has to its Diameter. 


Coroll, 2. 


Hence alſo appears a Method of 
determining the Space through which 
a heady Body runs, in ng per- 
1 in a given Time. For 
the Ratio ot the Time of one Oſcilla- 
tion, to the Time of the Fall b 
half the Length of the Pendulum, is 
given. By finding therefore the 
Timein which a — W an 
wen Length rms a e Vi- 
ration; the Time of falling thr 
half the of RP 
is given. ence I. 
— Deſrent of a. Bale) — 
Space which it will run through by 


ing, in other given Time, 
225 oof | 


; Covoll. Jo 


Hence alſo be found a Me- 
thod of determining an univerſal 
and perpetual Meaſwre of Magnitndes. 
For the Law of Gravitation, _ 

: H whick 


that a heavy Body] of a 


11% ROHAULT'sSvsrem Patil, 


CHAP theLaſt. 
Of the Flux and Reflux of the Sea. 
. i Har which we call the Flux and Reflux of the Sea, 


meant by the 


— is a particular Motion of its Waters, which is found 
Refinx of the to be regular and certain, though the Time and Man- 
— ner is not the ſame in all Seas. Ry 

2.7hat th 2. We obſerve upon the Coaſts of Fraxce, that the 


22 Water of the Sea runs at certain Times from South to 
ws atk North; which Motion is called the Flux of the Sea; it 


Coaſtef continues about Six Hours, during which Time, the Sea 
France. ſwells gradually, and riſes upon the Coaſt, entering into 
the Channels of the Rivets, and forcing the Waters back 


towards their 3 | 

3-That 3. After theſe Six Hours in which the Sea continues 
br, dl. 725% to flow; it ſeems to ſtand ftill for about a quarter of an 
| Spaceof Hour; and then it changes its Courſe and runs from 
Time, North to South for Six Hours more; during which time 
the Waters on the Coaſt abate, and thole in the Rivers 
in their uſual Courſe as their Channels direct them. 
his Motion is called the Reflux of the Sea; after which 
it ſeems to ſtand ſtill again for about a Quarter of an 
Hour, and is then ſucceeded by a Flux and after that a 

Reflux as before. 
4. That Thus the Sea is obſerved to riſe and fall twice eve- 
ring Sas 1 ay ; but this does not happen exactly at the ſame 

ime 


ab . 
— 4.4, My » becauſe it takes up more than twelve Hours from 


ter every. one Flux to another; and to lay exactly how long Time it 
Day than takes 
another. 


which the foregoing Propoſitions j the Length of that Pendulum may 
depend, being allow 3 4 — be determined, by obſerving how 
of the ſame Length, will always | many Oſcillations, in that given 
and in all Places, perform fomecer- | Time, another Pendulum of any 
tain Nu Vibrations, in a | Length, derforms, For the Lengths 
given Time. This Length therefore | of Pedulums are to each other, as the 
may be made an univerſal and per- | Squates of the Times in which a 
Meaſure, becauſe it can always | ſingle Oſcillation is made; (by Prop. 
determined by Experiments. III. preced, and Prop. II. of, the 
W dence it follows, that having once | Deſcent of heavy Bodies) and there- 
determined the Proportion which | fore they are reciprocally as the 
the Meaſures of the Magnitndes, in | Square of the Number of Oſcillations 
or Nation, bears = _ Length; — in the ſame Time. = Hu- 
t the tity of thoſe ures I genins's Hurol, Oſcil, Par. 4. Frop.25 

is, — at any time. Now — 4 
- 4 
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takes up; by obſerving it a great many Days together, it 

appears, that the Flux of it fals e fifty Mines la- 

ter every Day than other. So that if we ſuppoſe the Sea 

begins to riſe any Day at Noon, ic will not begin to riſe 

exactly at the ſame Time the next Day, but about fifty 

Minutes later, that is, three Quarters of an Hour and five 

Minutes later. 

5- Now becauſe there is juſt the ſame Difference of , 74 
Times in the Moon's being in the Meridian one Day, — 15 
and the Day following; we may affirm that the Sea' riſes often 
as often as the Moon paſles through the Meridian, as well 1 
below as above the Horizon; and alſo that it falls as often dan and in 
as the Moon is in the Horizon, as well when it ſets, as te Horizon, 
when it riſes. .- | 
6. We obſerve alſo another conſtant Agreement be- e 
twixt the Moon and the Sea, and that is, that though the rectly * 
Sea increaſes every Day, it does not increaſe every Day the New and 
alike; but the Tides are fo much the greater as the Moon 7; ae. 
draws nearer to its Conjunction or Oppoſition, and. fo obe- Part oj 
much the leſs, as it is nearer the Quadratures. | the Month, 
7. Laſtly, the Increaſe of the Sea is ſenſibly greater at , 7: Dt 


thoſe new-and full Moons which happen neareſt the pundits 


Equinoxes than in any other part of the Year. near the E- 
8. Very near the fame Thing hath been obſerved in all on 


the Coaſts of Europe that are upon the main Ocean; but 7:4, re 
the Flux is ſo much the greater, and happens ſo much me »pon 
the later, as the Coaſt on which it is, is more norther- Leafs of the 
ly; and on the contrary it is leaſt of all and ſcarce ſenſi- Seu. 

ble between the two Tropicks. | 

9. The Mediterranean Sea does not {well at all, except , 5 4 
at the Bottom of the Gulph of Venice, that is, at Venice gicerranean 
itſelf and the Neighbouring Places; every where elſe there is 
nothing to be ſeen, but thecommon Motion along the 
Shore. 

10. The Baltick, the Euxine Sea, and the Dead Sea 10. That 
in Aſia, have no Flux or Reflux ar all, _ _ 

11. Notwithſtanding what _ mw writ about the Tie at all 

Euripus; it is very certain, that nothing elſe is to be per- ., Lr 
ceived in all the ele, but Shore. Currents of Wa the — 
ter, which ſometimes go North and ſometimes South; lago «re very 
without ſwelling, and without obſerving any certain ****<*: 
Rule. | 
12. As to what the Tides are in other Seas, the Ac- 12. Thar 
counts which we have are ſo very imperfect, that we the Tides are 


cannot at all depend upon them. N 
. =Y | | Parts of the 
H 2 13. After 5: 


tain in oth er 


igure of the 
Earth' Vor- 
tex. 
Tab. XIV, 
Fig 2. 
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Fi 2, ne 2 theſe which have been con- 
m cotitin xperience of man es, 1 
ſhall not throw away the Time in needleſsly 15 and 
confuting the different and whimſical Opinions of the 
antient and modern Philoſophers, about the Flux and Re- 


flux of the Sea; but I ſhall endeavour to deduce this 
Motion directly from its true Cauſe, and to account for 


all the different Obſervations. Let us ſuppoſe then, that 
in the following Figure, the Oval ABCD repreſents the 
Vortex, in the Center of which is the Earth EFGH, 


The Circle AL repreſents the Body of the Moon; The 


That 


Line AC that where the Moon is at the Time when it 
is New or Full ; and the Line BD that where the Moon 
is in it Quadratures. 3 | 

14. Now, if we imagine the whole fluid Matter, 


＋ Flee of which furrounds the Earth, and reaches from, the Surface 


which is di- 
rectly under 


to be divid 


cher Place. P 


of it, further than the Moon, to be divided into a preat 
many Strata, or Beds; we ſhall ſee that that which is about 
N having but a ſmall Circuit to make from Weſt to Eaſt, 
will nin its Revolution almoſt in the ſame Time as the 


Eatth, but the Matter Which is in Q, will take up more 
* Time to finiſh its Revolution, and the Matter in O will 


take up ſtill more. Further, if we go on to imagine the 
Matter, which is contained between the two Superficies 
ML, DA, of which the Moon is carried about the Earth, 

d into two Parts ; one of which is below the 
Center of the Moon marked I, and conſequently nearer 
us, the other above its Center; we ſhall ſee, that the 
Matter which is below, and which correſponds to that half 
of the Moon which looks towards us, moves quicker from 
Weſt to Eaſt, than the Matter which is 1 * ſo that 
the Moon being carried along by a fluid Matter, ſome 
Parts of which move ſwifter than others; its Celerity 
muſt be a Medium betwixt that of the higheſt and that 
of the loweſt fluid Matter. All the Matter therefore which 
is in the Space OP, which is on this Side the Moon, 
moves ſwifter than the Moon itſelf from Weſt to Eaſt, 
and quickly comes to the Space EL, where its Paſſage 
being ftraitned by the Hemiſphere of the Moon, it is forced 
to run ſwifter than in any other Place: And becauſe 
all Bodies, the ſwifter they move, the greater Impreſ- 
fion do they make upon other Bodies againſt which they 
preſs, it is evident that the whole Matter which moves 
about the Earth, ought to preſs more upon it in that 
Part which is directly under the Moon, than in any o- 


AS 15. More- 
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15. Moreover, ſince it is certain that there is nothing to 17. 525 ic 
ſupport the Earth, but its Place is determined wholly by gf eg 
the equal Preſſure of the Matter which incompaſſes it; apen the pe- 
3 we cannot imagine but that if the Part of the ite Pont. 
Earth which is directly under the Moon be more preſſed 
upon than any other Part, it will cauſe the Earth romove 
a little out of its Place, and to go fo far towards R, which 
is on the oppoſite Part of Earth to the Moon, till 
the Place G is as much preſſed _ by the fluid Matter 

inſt which it moves, as the Place E is by the Air 
which. is forced upon it. 

16. The Air therefore preſſes upon the Places E and G _ 16. A» 
as if it was heavier there than any where elſe; and be- 22 
cauſe theſe Places are within the Torrid Zone; it follows, 2 Refins 
that if there be any large Sea there, the Preſſure of the 9 ie Sea 
Air, muſt cauſe a Motion in the Waters of it, from the 5, + 
Equator towards the Poles. Now the Ocean extends itſelf France. 
over the greateſt Part of the Earth, and 'reaches from the 
South almoſt as far as the North Pole. The Water 
therefore of the Ocean which is near the Equator, ought 
to flow from Seuth to North, and to beat upon the 
Shoar; and becauſe the Waves which go firſt, are ſup- 
2 by them that follow, the Sea muſt ſwell in thoſe 

laces. And afterwards, when by the Earth's turning, 
the great Preſſure remains no longer *upon the Place 
where it was; the Waters will ſubſide by their own Weigbt 
into the Place which they were forced out of, ſo that 
the Sea muſt then decreaſe upon the fame Coaſts. | 

17. That Part of the Ocean whoſe Waters are forced 17. Nit 
upon our Shores, is once every Day directly under the — ugg 
Moon, and once oppoſite to it; wherefore the Sea ebbs 
and flows twice every Twenty-four Hours. 

18. If the Moon not the Motion which it now 18. Wy 
has from Weſt to Eaſt; the Flux and Reflux of the Sea, %%% f. 
would happen every Day exactly at the fame Time, and — Day 
alſo twice a Day, becauſe the Earth by ing about, then other 
would bring the ſame Place of the Ocean directly under 
the Moon, every Twenty four Hours, which twelve 
Hours before, was in the oppoſite Side to it ; but becauſe 


* 


the Moon advances twelve Degrees and a half towards 
the Eaſt every Day, it follows, that when the Earth has 


gone round, it muſt go twelve Degrees and a half more 
fore the ſame Place in its Superficies will be under the 
Moon again. And this is the Reaſon why the Flux of the 
Sea — Figs Day, and that there 
3 s 


I 
( | 
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is ſive and twenty Minutes Difference between the Time 
of one Flux and the immediately ſucceeding 
19. Ny 19. It is further evident, that one and the fame Tide 
. 5 * ought to happen later, the more northern the Coaſt is; 
later, and ſo becauſe, the Water flowing from South to North, the 
much , Swelling mult firſt be perceiv'd in thoſe Places which are 
2 ew 1s, neareſt ; And, becauſe the Water which runs along the 
Coafts are. Coaſts which are about the Torrid Zone, have a free 
Paſſage towards the Poles, and are no where hindred till 
they come to the northern Coaſts; hence it is that the 
Flux of the Sea is fo much the greater, the more remote 
any Place is from the Equator. / ly 
20. Why 20. When the Moon is at the New or Full, then its 
e, Place is in the Diameter AC, whichis the leaſt Diame- 
Ni anal! ter of the Earth's Vortex; and becauſe the Diameter 
Mans. of the Earth, bears a greater Proportion to the Diame- 
ter AC, than it does to the Diameter BD where the 
Tab. XIV. Moon is in the Quadratures; therefore at thoſe Times 
P'S jr muſt neceſſarily cauſe the Air which incompaſſes the 
Earth to be conſiderably more compreſſed than at any o- 
ther part of the Month; and fo the Waters muſt be forc'd 
towards the Poles with greater Force; whence it follows, 
that the Tides ought to be bigger at the New and Full 
Moons than at the Quadratures. 
al y 21. When the Moon is in Conjunction or Oppoſition 
ehey are big- to the Sun near the Times of the Equinoxes; it is then 
— in the Beginning of the Signs Aries or Libra; And be- 
* cauſe the Circle which it deſcribes at this Time, corre- 
ſponds to the Equinoctial Circle, and conſequently is the 
largeſt that it can deſcribe about the Earth; therefore it 
muſt preſs upon the Air, and force that more perpendi- 
cularly upon the Earth than at any other Time: And 
this Action or Impreſſion upon the Waters muſt add 
ſomething to the Effect which the Moon generally has at 
the New or Full; fo that the Waters ought at thoſe 
Times to be driven with a greater Force, and in a more 
than ordinary Quantity againſt our Coaſts, and thereby 
increaſe the common Effects produced by the Moon ; 
that is, makegreater Tides, | 
22. That 22. If we add to what has been already ſaid concern- 
the Winds ing the Tides, that the Winds may ſometimes conſpire 
Ae with and accelerate the Motion of the Water, and at other 
Tides, Times be contrary to and retard it; we ſhall have an 
exact Explication of all the Particulars which Seamen have 
obſerved concerning this Phxnomenon, which has at all 


Times been eſteem d very difficult. 
25. But 
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23. But in order to determine ſomething of what 219 
ought to be in other Places; we muſt conſider that the ED es 
Motion of the Waters of the Sea, depends upon this; over ſeveral . 
that in a large and vaſt Extent of Sea, there are ſome ff and 
Places which are very much preſfed upon by the Moon, and „ — 
others which are not preſſed upon at all; and this makes an Refluxes 
the Waters . themſelves to thoſe Places where theß 

are not prefled upon. If therefore there be any Waters 

which are but of a ſmall Extent, though the Moon preſ- 

ſeg upon the whole of them, yet becauſe that Preſfure is 

every where alike, they can neither rife nor fall. Now 

the Rivers and Lakes which are between the Tropicks 

are ſuch Sort of Waters as theſe; the Extent of them is 

very inconſiderable, compared with the Body of the 

Moon which paſſes over them; and therefore we do not 

find any Flux or Reflux in them. 

24. As to thoſe Lakes and Rivers which are beyond 24. Wy 
the Tropicks, there is ſtill greater Reafon to believe that fei, 
they ought not to have any Tides at all; neither ought , Refs. 
the Seas there to have any, unleſs they have ſome Com- 
munication with the Ocean, and not then unleſs the Pa- 

Age be very ſtraight: For the Moon never paſſes dire- 

Mly over theſe Waters, and therefore they cannot be 

preſſed by it: Wherefore we are not to think it . 4 

that the Dead Sea in Aſia, and the Euxine Sea, and the 

Baltick in Europe have no Flux and Reflux. 1 | 

25. The Mediterranean Sea, which is beyond the Tro- 35. Why 

pick, has indeed a very free Communication with the O- 5,77," . 

ow by the Streghts of tg Bur becauſe this Paſ- perigited fy 
is not above three or four Leagues over, it is a very ee 

inconliderable Quantity of Water only that can enter in 

fix Hours, if we conſider the Depth and Extent of 

this Sea. Further ; no ſooner do theſe Waters advance, 

but they meet with a wider Sea, the Coaſts of which are 

fo diſpoſed, as to make the Water glide along by the Land 

only; So that we obſerve only a {imple Motion or Cur- 

rent of Water in the Mediterranean, without any ſenſible 


Swelling. 

26. However, the Waters which enter into the Gulph 26. 7% 
of Venice, after having glided along the Coaſt, ought at —— 
laſt to come to the Oy of ** ry was by fal- falls as Ve- 
ling upon and ſupporting each other for ſome Time, they e. 
"muſt increaſe in the fame Manner as the Ocean does, only 

they cannot riſe to ſo great a Heig rt. 
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27. That 27. As to the Archipelago; That is at ſuch a Diſtance 
—_—_— from the Streights of Gibraltar, and is withal fo inter- 
Increaſesf the rupted by the Iſlands which divide the Water, that it 
Eater in the cannot receive any Quantity of Water ſufficient to make 
Arcupeg:. ſwell; for which Reaſon, we ought not to perceive 

any Flux or Reflux there, as we do in the Gulph of Ye. 


nice; and this is confirmed by Mariners who frequent this 
Sea. | | 


"av 
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238. The , 28. It is very true, that there are Currents of Water 
Cauſe of the ſeen in this Sea, which move ſometimes South and ſome- 
aer, f the times North, without obſerving any Rule; But there is 
ie Archipe- Reaſon to think that the Cauſe of the Motion of theſe Wa- 
lago. ters towards the South is this, that the Euxine Sea, which is 

but of a ſmall Extent, is continually receiving the Waters 
of a great many large Rivers, which it diſcharges itſelf of 
by the Archipelago into the Mediterranean: And that 
Which cauſes the Motion of them towards the North, is 
the South Wind, which blows ſo very ſtrong ſometimes, 
as to drive the Water back, and to ſupporr it, till the 
Quantity of it is become ſo great, that its own Weight 
forces it to go in its uſual Courſe. | 

29. 1 29. There may be ſome other Particulars obſerved 
where be any concerning the Flux and Reflux of the Sea, beſides thoſe 
ether Parti already mentioned; but whatever they be, the Reaſon of 
2 : oo NN n in what has 

ax be re ſaid: For when 1 the princi ifficul- 
Pee. is once got over; the ſame Foundation a n which 
been already has been cleared, will of Neceſlity give Satisfaction 
ji all other Circumſtances which depend upon particular 


Having 


1 The principal Difficulty is onee got 4 as E; it is evident that the Water 
over, 00 Abe . — Gravita- in E, which is nearer the Moon, 
tion of Matter beim allow ed; that the | than any other Part of the Earth and 

Earth gravitates towards the Moon, f Sea in the Hemiſphere FPH, ought 
and the Moon towards the Earth, to gravitate more towards the Moon 
and all the Parts of them towards | than any of thoſe other Parts; ſo that 
each other; the Phenomena of the that Water muſt by this Means be 
ebbing and flowing of the Sea is | lifred up towards the Moon, that is, 
very clearly explained by the learned | be _ than uſual and ſwell in E. 
Dr. Hay, from the Principles of | So likewiſe on the ther Hand; be- 
the famous Sir Iſaac Newton; the | cauſe the Water in G, is further off 
rincipal Heads of whoſe Diſſerta- | from the Moon, than any of the o- 

Ho 1 dere — — the Ses and Land in the 
briefly explain. N iſphere FGH, ic muſt itate 
; Firſt then, fince the Superficies of | cowards the Moon leſs than way of 

dhe Earth and Ses is round of it ſelf, them, that is, it ought to be lifted 

if the Moon A be | thecontrary Way and to ſwell in G. 
Tab. XIV, perpendicularly over |} By this Means the Superficies of the 


any Parr of the Su- Ocean muſt neceſlari her icſelf 
_ percies of tho der, | in 20 onal Figur, whoſe longp 
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tore the greateſt 


Chap. 28. of NATURAL PHILOSOPHY, 
Having now given a Deſcription 


of the World in 


ral, and ſpoken to two or three of the principal Effects 


which de 
to thoſe 


upon the Compoſition of it, I come naw 
arts Which are nearer us, and to treat of Ter- 


reſtrial Things; and particularly of the Earth it ſelf, and 


what is produced upon it. 


Diameter is EG and the ſhorter Di- 
ameter FH. And fince it is further 
manifeſt, that the a of — 
oval Figure t to alter ev , 
— up Moon's Modon, it 
is evident that the diurnal Fluxes 
and Refluxes of the Sea may be moſt 
clearly explained in this Manner, 
Secondly, Becauſe at the Conjuncti- 
ons and Oppoſitions of the Sun and 
Moon, the Gravitation of the Water 
towards the Sun conſpires with its 
Gravitation toward the Moon; but in 
the Quadratures the Water which is 
lifred up by the Moon, is depreſſed 
by the Sun, and that which is liftec 
by the Sun, is depreſſed by the 
Moon: Therefore the greateli 
Tides are thoſe which are made in 
the Conjun&ions and Oppolitions. 
and at the Quadratures are the 


leaſt, But the Force which the Sun 


has. ro move the Sea, is much leſs 
than the Moon's Force; becauſe tho? 
ic be ten Thouſand times bigger than 
the Earth and Moon together, yet by 
reaſon of its immenſe Diſtance, the 
Earth's Semidiamer bears no Pro- 
portion to it, 

Thirdly, Becauſe about the Time 
of the Equinoxes, the greateſt Tides 
. e — _ made - the 

junction and Oppoſition of Sun 
and Moon, are — by the Sun and 
Moon when they are both in theEqui- 


noctial; but thole at the Time of the 


Solſtices are made by the Sun and 


Moon when they arein the Tropicks;ʒ 


therefore choſe greateſt Tides are big- 
er at the Equinoxes and leſs at t 
olftices: Becauſe the larger the 
Citcle is in which the Waters revolve, 
the greater muſt 
them be, and if the Moon ſtood 
in the Pole, the Tides of the Sw 
ing of the Waters would i 
immoveable about the Poles. 
Foxrthly, Becauſe theſe Tides are 
a little altered by the Libt ation of the 
Waters, which are apt to retain the 
Motion impreſſed upon the m, there- 
Tales of all, do 


* 
** 


PART 


not en exactly at the Conj 

Genz 3 of the Sun and 

— 12 generally about three Tides 
cer. f 


Fifthly, Becauſe the Sun is a little 
nearer the Earth in the Winter than 
in the Summer, therefore the greateſt 
Equinoctial Tides, areoblerved to be 
thoſe which happen. a little before 
the vernal Equinox and a little after 
the Autumnal Equinox. 

S'xthly, Becauſe in every diurnal 
Revolutionof the Moon, the greateſt 
ot the two Tides, ought to be that 
in which the Moon approaches near- 
eſt to the Zenith or Nadir: There- 
fore in our Climates, when the Moon 
is inthe Northern Signs, that diurnal 
Tide which is made when the 
Moon is above the Horizon, is 2 
little bigger than the other; and 
v hen the Moon is in Southern Siges, 

the Tide which hapoens when the 
Moon is below the Horrizon is the 
biggeſt. | 
All other Phænomena of the 
Tides, which according to the dif- 
- ferent Latirudes of the Places, the 
Shallows, Bays, S:reights of the Seas, 
and different Tides beaten back from 
the Shoars and meeting together, 
are infinitely various; may be v 
eaſily explained by this Theory, 
we have a true Notion pf it in our 
| Minds.” See the Philoſabhical Tranſ- 
ations. No. 226. 

_ This is the Opinion of the famous 
Str Naac Newton concerning the 
Tides, which Kepler, by a ſurpriſing- 
ly probable Conjecture, had ſome 
Notion of, before it” was clearly 
found out. If, ſays he, the Earth 


_ 


the Agitation ot 


ſhould ceaſe to attract its own Wa- 
ters to it > All the Water in the - 
Sea, wonld be lifted np and run into 
the Moon + The Sphere of attractive 
Vertue which is in the Moon, reaches 


the Waters ander the Torrid Zone, 
c. See his Introduction to the 
Theory of Mars, © 


as far as the Earth, and draws wp .. 
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Chap. 1. of NATURAL PHILOSOPHY«, 1 . 
we can find out what That is in them which is 


the Original or Cauſe of theſe two Qualities which we 


obſerve to belong to them. Bur it is not ſo with reſpect 


to the Earth, and the Bodies which are contained in it, 


ar which are very near to it: For theſe being within the 
Reach of all our Senſes, we can e 
many different Ways, and thereby obſerve a great many 
. each of which deſerves to be particularly 
coniidered. And to eſtabliſh this 28 theDe- 
_ fGignof this Third Part of our Treatiſe of Natural Philo- 
y Experience, and a Thouſand Obſervations 
made by the Induſtry of Men in paſt Ages, and which 
we our ſelves have confirmed, do ſufficiently convince 
us, that there is no part of the Earth, be it never fo 


t or ſmall, but that in Time it undergoes ſome Alte- 
.- either from the Action of Water or Air, or of the 


ſubtle Matter which enters into its Pores; even Diamonds 


which are the leaſt liable to Alteration of any Bodies that 
we know, wear away and diminiſh in length of Time, 
not only by rubbing againſt each other, but by meer hand- 
ling them with our Hands, or rubbing them againſt 
our Clothes. For after- we have. carried them a long 
Time about us, they do not look fo well poliſh'd, and the 
angular Points of them grow blunt, which is a certain 


Sign that they have loſt of their Parts: The Earth 


therefore, which has ſo long withſtood the Force of the 
ſubtle Matter of its Vortex, muſt 41 have been 
entirely worn out and deſtroy d, or at very much 
changed to the worſe from what it once was, . unleſs it 
had been continually ſupplied and repaired from ſomewhere 
elſe. But ſince we are ſure that it does ſubſiſt fill, and 
that it does not appear at all different to us from what 
the Antients deſcribe it, this is a ſufficient Proof chat it is 
repaired as faſt as it waſtes. And becauſe this Reparation, 
2s! well as what it loſes, depends upon the Action of 
thoſe Things which encompals the Earth, if there be any 
Ground to hope for a thorough underſtanding of the 


T 4 
2 

— * 

*. 


2. Tas 


the Zart 
— 


alters. 


Nature of the Earth, it muſt be prince? our 


Reaſoning about what muſt be the Effects of the Action 
of the Matter of the Voter in whoſe Cngyr it is, upon 


it. « 
- * 
3. Now 

2 


7 


Eni i rund, muſt force the moſt ſolid and moſt 
| the 2227 Pürtz, frotn the Center, it is reaſohable to concl 


— 


ROHAULTs SysTaM pet III. 
3. Now if we conſider, that this Vortex, in in 


W bich remain abour .the Center, muſt beleſs — 
rh ace - and that therefore the Earth'is com- 
| cogent: ts of _ third Element, which, becauſe they 
ure very groſs, and of no great Solidity, and of ſuch Fi- 
gas a wake then apt to entangle each other, are more 

cult to be ed than the others: And there is no 
other Difference betwixt theſe terreſtrial Parts, and thoſe 
which we before ſaid the Spots of the Sun were compo- 
ſed of, but this, that the Parts of the Earth are more 
ſtrongly and cloſely united together, and by that Means 


form a denſer and more com 


Body. 
4 And becauſe the Parts of the third Element are of 


* — very irregular Figures, and can therefore be. eatiged.euvy 


the Earth 


in a · very odd Manner; from hence ariſes all the Inequa- 


.“ lifies which we obſerve in the Earth: And this is the 


Earth 
nnd. 


tart 


Reaſon why there are Mountains in ſome Places and 
Deeps in others; that ſometimes we meet with a great 
Number of its Parts ſucceeding one another without In- 
teruption, and forming one continued Body, andat other 
Times, we ſee Valleys and large Caverns; Laſtly, hence 
8 ſome of its Parts are very hard, and others very 


9-Why the  F 5. However, it is to be obſeryed, that 


notwithanding 

all theſe Inequalities, it is impoſſible but that the Earth 
muſt be round, or 912 nearly ſo; becauſe if at the Be- 
| there had + Part conſiderably higher 
ware own — the 3 aſs) than all the eſt; the 
Matter which ſurrounded it, to whoſe Force it lay 


115 


beat with more Violence againſt, and by degrees under. 
mine it, al i; became very” near upon the ſame Level 
with the reſt. . 

6. If then the Earth be ſuch as we have now deſcri- 


muſt alſo be . te its Pa, havi leſ | dat 


chan the other Matter o go off from the ter of the 


Vortex in which the E is, muſt needs be im pelled 


& 1 of the 2 Interruption and Winding 
Pores, which do not * with each _ 


expoſed than any other Parts, could not but 


AA 82 Oq 


eee. . 88288 2 2 <= S. 


Kann Ka r 


LHRH SAA KFF FTS SAF 8 


Chap. .1> of NATURAL. Piri oso pH! 121 
we may aſſure ourſelves, that this ſhort Deſcription, con- 
tains a full Explication of the principal and moſt obvious 
Properties of the Earth. So that I may be excuſed adding 
any Thing farther upon this Head, except a little more 
particular Conſideration of its Pores; which ſeems to me 
neceſlary. in order to the more diſtinct Knowledge of 
it. | 
7. It is true indeed, that it is impoſſible to deſcribe 7. 15. 
then all, becauſe of the prodigious different Sorts, that es J ef 
there are in this large Maſs, and + jorge in that Part of Peres in #46 
it which we call exteriour , the Particles of El. 
which are of very irregular Figures: However, if we 
can content our ſelves with the Conſideration of the Na- 
ture of the Pores of the interiour Earth, (Which muſt 
needs be very ſtrait, becauſe the Parts of the third Ele- 
ment are very much compreſſed there, by the Weight 
of all the Parts which they ſuſtain;) they may eaſily be 
reduced to thoſe three Sorts. Firſt, ſuch as will bend 
and turm all Ways, and go along like Waves; Secondly, 
ſuch as are perfectly aight ; and Thirdly, ſuch as commu- 
nicate with each other, and are ruiſted together, which 
reſemble the Branches of Trees. 
$ Beſides theſe three Sorts of Pores, there is yet a #. Thar 

fourth, which requires particular Attention in order to — — 
a clear Underſtanding of them, becauſe of the Conſe- H aſcending 
quences which we ſhall afterwards draw from it. And fowardsehe 
here it is neceſſary in the firſt Place to recolle& what was BH, 
formerly faid concerning that ſubtle Matter, which by Form of « 
entering into the Earth's Vortex at thoſe Places which are Ven. 
near its Poles, and ſo getting from thence into the Earth | 
it ſelf, cauſes the Earth always to keep its Axis parallel to 
it ſelf, during its annual Motion about the Sun. After 
this, we muſt obſerve, that though the violent Agitation 
of the Parts of the Matter of the firſt Element, do gene- 
rally hinder them from * . any certain Figure; yet 
the greateſt. Part of thoſe which enter into any Vortex, 
acquire ſome particular Figure which they remain in for a 
long Time. For Inſtance; becauſe the Matter which 
enters into the Earth's Vortex, moves very nearly in a ſtraight, 
Line from one of its Poles to the Center, the 
a many of irs Parts are at reſt with regard to each 

; which makes them ſtick together, and as I may 
fay, congeal, and become of the ſame Figure as the Space 
is through which they paſs; in the ſame manner as mel- 
ted Wax grows hard, and takes the Figure of the Mould 
into which it i cat Now W 


| E | Bhs takes its Figure by paſſing through the 
ins, oh ag ce which muſt bez r . left between 
bw Globules of the ſecond Element, therefore the Fi- 
gure ſo required will be that of a long flender Body, all 
Jong which there will be three Charinels, and thoſe very 
if alt the Globules of the ſecond Element, were 
_ ranged in ſuch Order, that. the triangular Intervals be- 
- twixt them, _ e 1 N each other; But becauſe 
dn LN trary, we imagine a great 
| Ranks of, ry Globules to ſurround the Earth; 
ths. terval between three Globules of the up oft 
Rank, muſt neceſſarily be directly againſt ſome Globule 
of an inferiour Rank. Conſequently the Matter of the 
firſt Element, muſt deſcend towards the. Center of the 
Vortex, by. winding Farina * ** 1 4 therefore 
acquire a Figure pretty mu that of a Screw with 
three 1 Channels Bi | 
9. That 9. And becauſe the Particles of the ſecond Element which 
the Chaunel Pe at a certain Diſtance from the Earth, turn a little fa- 
of ihe 0:75» ſter from Welt to Eaſt than thoſe which are in the u 
ſeends to- pew of the Vortex; this cauſes the Matter of the 
re 7 
, the Axis of the Vortex; whence it is eaſy to conclude, 
contrary way that the Parts of the Matter of the firſt Element, which 
— — deſcend towards one of the Poles of the Earth, acquire 
wards cheap. the Form of a great many ſimilar Screws, all of them 
fits Pole. wreathed the ſame W Ways Td that thoſe which deſcend 
. towards the oppoſite Pole, become x =; Shape of thè o- 
ther Screws wreathed the contra 
10.0fa 10 Theſe things being ſuppo 0 though we are Ccer- 
fourth Sort tain that there are a great many Pete in the Earth which 
L n are filled up in Time with the Parts of the third Element 
the Erb. which ſwim amongſt thoſe of the firſt and ſecond Element, 
and whoſe Motion is eaſily ſtopped when they meet with 
any Obſtacle, becauſe they are of ſuch Figures as are eaſy 
to be entangled ; yet we are not to underſtand this to be 
ſo in thoſe Pores juſt now deſcribed, th which the 
Marter ſhaped like a Screw paſſes, becauſe this * 
keeps its Paſſage through theſe Pores alwa 
the Conjecture that we can make about theſe Pr - gr is 
only this, that they contract themſelves ſo as to leave on- 
ly juſt as muſt _—_— as is neceſlary for the mere Paſſage 
of the chanelled Particles. Whence it follows, * 
ores 


1. See. Pitrwvies Book Hl. Chap. 3. ; "28 Gd 
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ement to turn one particular Way, as it deſcends about 
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—— ny. 
are fo KNeceptac to Other, 

thoſe ak receive the Matter which 
comes from the Arctick Pole, are turned the contrary to 


thoſe through which the chanelled Matter which deſcends —_ 


* 1 1 


from the Antarctick Pole, paſſes. 


) 


= HY * 
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e e 
Of the AI R 
E generally give the Name of Air to all that li- 2. 7. 
W quid and — Matter in which we live, 4 fr 
and which ſpreads its ſelf all round the whole Globe ir. 
N Earth and Water. Now Air, taken in this 
Senſe, is indeed a-very ſt and wonderful Compoſi- 
tion, not only becauſe of the Matterof the firſt and ſecond . 
Element, a great Quantity of which is to be found in it. 
bat alſo becauſe of the different Bodies which are conti- 
nually raiſed and exhaled out of the Earth. Wherefore, 
before we can throughly underſtand the Nature of the 
Air, we muſt know the Nature of all theſe Bodies. But 
becauſe . we ſhall treat of them afterwards, that we 
may proceed in a proper Method, we will now conſider 
by its ſelf, what Air properly is, without the Mixture of 
any other Bodies with it, that is to ſay, what pure ſimple 
Air is, which the Commentators upon Ariſtotle have gi- 
ven the Name of Element to. 
2. In order hereunto, we need only to imagine the Air 2 Of che 
4 large Heap conſiſting of an infinite Number of the ſmall — 
Parts of the third Element, which are like Branches of Air. 
A Figures, pretty much like thoſe which we 
e ſaid that the Earth was compoſed of, only ſmaller 
and looſer; which make them in continual Agitation ſo 
long as they are ſwimming amongſt the Particles of the firſt 
and ſecond Element. Wherefore though it ſhould ſeem by 
their Figures, that they are very apt to lay hold of and f 
entangle each other, yet they cannot really do ſo, becauſe 
they are ſo very fine, as to give way to the leaſt Impreſſion 
made upon them by the Matter of the firſt and ſecond E- 


lement, which eaſily bends them that Weg SO 


* 
— y ————— 


of the 


ſmall and ſhort that they 


„% Noa Sroven Patil. 
diiunite chem; and becauſe their Branches are ſo very 
cannot be ty d up in Knots. 


3. The Air therefore muſt always be liquid, and can 


ſmall Quantity of the 
CY 


never be hardened, as we ſee Water is when it is frozen; 
ſo likewiſe,” it ought to be light, becauſe there is but a 


atterof it in a large Com- 


t alſo to be tranſparent, becauſe, it being 


in continual Agitation it ſelf, it cannot ſlacken the Mo- 


tion, which luminous Bodies impreſs upon 
ſecond Element in which it ſwims, and b 
which it tranſmits the Light, and raiſes the 


the Parts of the 
Means of 
ſation of 


Its Laſtly, it muſt alſo be very much condenſed, not 


only when the Heat or 


| Agitation of its Parts being conſi- 
derably leſſened, they are unable to daſh againſt 
ther, or drive one another with ſo 
but alſo when they are contai 

 -. Other Bodies which compreſs 


ſt each o- 

t Violence as uſual; 
between the Parts of 
them more than ordinary 


On the other Hand, 1 it muſt be dilated, when the Cauſes 
of its Confinement are taken away; by heating it, if it 


was before condenſed by Cold, or by opening 
in which it is — its —.— only 


of its being reduced to a leſs 


1 u af. be dileted, ic.) How 


the Compreſſion or Dilatation is, 
s the famous Dr. VVallis, the Air 
i capable of, is not eaſy to tell; it 
is a yd great, 5 than a- 
ones not 4, wonld 
, think, 4s appears by Experiments. 
Merſennus ſometime ago, affirms 
that by the help of an eFolipile, apply- 
ing 4 very great Heat, (as much as 
that Sort of Veſſel would bear without 
melting) he dilated tbe Air ſo much 
as to take —_ times the 
Space which it di e. | 
2 => +7 wings Mr. le, 
the Aſſiſtance of Heat, found 
that the Air, its — 
- enly, expanded it ſelf into 4 Space, 
nine times greater than before; 
then thirty one times; after that, 
Fexty times; and laſt of all, a ban- 
dred and fifty times. which is more 
than. dowble Merſeunus's Expanſion. 


> After all this, he promoted that Ex- 


panſion by other means to above eight 
; _— times (by its elaſiick Force 
without applying any Heat) at which 


fix hundred and ſeventy 


the Priſon 


pals. \ 
4 1 


* 


* 


| the famous Dr. 
22 e. Then by the 
_ e of ano Experiment 
fili, it - to above ten thouſand 
times, nay to take ap thirteen thouſand 
mane time as 
much Space as at firſt, See YVVallis's 
Hydroſtat. Prop. 1 3. 

Now this Dilatation was made in 
Air without its being artificially 
compreſſed, ſo that it a » that 
the Air which we breathe here upon 
the ficies of the Earth, is, by its 


own Weight only, NN into 
, bundred 


1 — bf 
ninth the 3 , 
which it would in a Vocus 


um. But if it be compreſſed till 
more by Art, it will a (as the 
famous Mr. Boyle experienced) that 
the Space which Air takes up, when 
Space which the ſame Ate pollſes 
Space w the 1: ir es, 
Ro it is moſt of all compreſled, 
as five hundred and fifty and 
to % of ; 
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It is not beſide the Purpoſe to obſerve here, that 4. How it 
the Dilatation of Air, which is made in this W ÞY 2 hag oh 
removing the Obſtacles by which it is compreſſed, Dilaration, 
ought to be voy quick, becauſe its Particles which 
betore were forcibly bent, and ſo moved, endeavour all 

to. make themſelves ſtraight and to expand 
themſelves as much as they can, and that with a Ve- 
locity. equal to thoſe of the Second Element, by which 


are agitated. And upon this Property of the Air 
ny Ea Sony ; ends: little —— Fountains, 
which throw up the Water to a great Height; and of 
Guns which being charg d with Air only, will ſend forth 
a leaden Bullet with an incredible Swiftneſs. 


. The artificial Fountains are made in this manner. 5. 4 D. 


is a Veſſel of very hard Metral that will not bend, of {ripren of a 
any Figure you pleale; there is no Hole left in it (rl 


but. at AD, which is ſo to be ſtopped by the Tube EF Tab. xtv: 
og Ceres to the Veſſel, that nothing can enter into F“ 3+ 
the Cavity HL, but through the Tube EF; The Bottom 

of this Veſſel is purpoſely to be contriyed with a little 
deſcending Cavity in ſuch a manner, that tho' there be 

no. Hole-made in it, nor the Tube EF touch it; yet the 
Extremity F may go a little lower than that ſame Bot- 

tom. Laſtly, there is a little Cock at D, by which the 
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Tube is opened and ſhut. 


Which -vaſt Cotttraftion and Ex- 
panſion ſeems unintelligible, ” feign- 
ng the Particles of Air to 2 
Dad ramons, or rolled wp like 75 
ir by any other means than 5 
Power. Newt, Optic. pag, 371. 
Now this repul/foue Force is m 
greater in Air,/than in any other Bo- 
dies, becauſe it is with great Diffi- 
ailty generated, and that * 
ted Bodies, and ſcarce from 
withour Fermentation, thoſe Parti- 
des recedi one another, with 
the greateſt Force, and being moſt 
difficw/tly ht together, which 
won Contact cohere % . i- 
did. pag. 372. (Ste alſo the Notes on 
Part I. Chap. XXVII. Art. 15. 
concerning the Force with which the 
Particles of Light are emitted.) Now 
that there is ſuch a reps/ſfve. Force in 
Bodies appears from hence, that Flic. 
walk the Water without. wetting 
their Feet;and that the Object Glaſſes 
of long Teleſcopes lie mpon one another 
without touching, and that dry Pow- 


Vol. II. 


6. Now 


ders are difficultly made to touch one 
another, ſo as to ſtick together, wnleſs 
by melting them, or wetting them with 
Mater, which bybeing exhaled may brin 

them together, and that two poliſhe 

Marbles, which by immediaze Contact 
ſtick together, are difficultly brought 


| ſo cloſe together as to ſtick, ibid. 


As to the efficient Cauſe of this 


repalſue Force, See what is faid ©. 


concerning the Cauſe of Attracti- 
on, in the Notes on Part I. Chap. 
XI. Art. 15. | 

Laſtly, It is an i 


the famous Mr. Boyle's very we 


worth obſerving, that Air encloſed 
ſeveral Years in a Glaſs Veſſel, loft 
2 of its elaſtick Force (which 
he could perceive) t all other 
Bodies, when forcibly "detained in 
an undue Poſition, loſe their Suff- 
nels by Degrees, and become weak. 


Whether Air can be generated from 

ſome Bodies and converted into o- 

. See the Notes on the following 
x 1 | 


6. The Uſe, 6 Now as to the Uſe of this Fountain, and the Manner 
of this Fe of ſetting it to work: "The Tube EF is to be opened, 


ada Syringe fitted tothe Mouth Ez by which as much 


new Air as we can, is to be forced into the Cavity HL, 
to condenſe the Air which was there before, and- then 
the. Hole E is to yn ay After this, another Syringe 
filled with Water, is to be fitted to the fame Hole, and 
to de thruſt into the Cavity a little deeper, that the 
Air which was put into the Veſſel do not force it out «- 
gain, when the Cock is opened; then the Cock is to be 
ee and all the Water in the Syringe to be forced 
f into the Veſſel; then 8 turned the Cock, the Sy. 
ringe muſt be filled with Water again, and forced into 
oY = Mn as 3 ON, as *** 2s it . be 
b ngine being thus prepared; as ſoon as ever 
nal is Ks; Air within by endeavouring to 
"dilate" it (elf, 7 upon the Water which is at the 
Es eflel; and forces ir through the Tube RF 
with great Violence; ſo that it is very pleaſant to ſee it 
rife up into the Air, and play like a Fountain. 
7. ADeſeri- 7. We ſhall now give you the Figure and Deſcrip- 
. — e. Wind-Gun. 8 Fan e 1 wel 
2 open at one | pped at che other 
_ End, the ballow of this Tube anſwers to what we 
commonly call the Barrel of a Gun. Bg is another Tube 
of Metal, within which the Tube AA is ſo placed, that 
Air may be included in the intermediate Space CC. G 
is a Hole ſtopped with a Valve which wi ro, 
that is, will permit the Air to paſs forward. from L to 
C, but not to go back from C to L., The Tube AA has 
alſo two other Holes E and D, at that End which reſem- 
bles the Breech of a common Gun: Through the Hole 
E, the Air contained in the Space CC could paſs into 
the Barrel of the Gun, but that it is hindred by a Valve 
which can open only outwards and is preſſed ſo much 
the harder againſt the Hole which it ſtops, by the Air con- 
tained in the Space CC, as that Air endeavours to get 
into the Barrel with more Violence. By the other Hole 
D there is a Communication betwixt the external Air 
and all that in the e e that the Air 
which is contained in the Cavi may be hindred from 
. act OG rt Tube between 
E, the Extremities'of which are ſoldered to the 
Holes of the Tubes AA and BB. Laſtly, HH repreſents 
the Body of a Syringe, by which as much Air * 
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crouded into the Space 
gr ſeaden Bullet e bea ava 8 55 To 
charged. er to 
any put into the Hole Se row! Sick K. 0 
vo 152 En od 
anne the Cavity CC, will dilate it(elf. Ns tie 


into 4 * will . out the Balls be ria 

mu 

a ltele Noiſe which thee Guns make in go- 8. 0fobit 

ng a gon Pom oy, ogg 151 Fiction of Ferd. 
t white er: which 

my Noiſe, a Secret which 58. of firſt Ame hour mk 

Guns, who would have them paſs for common Guns, 

very much boaſted of. But ir is evident, that this 

Powder is only a mere Story; becauſe” wfatſdever 

is able to drive a Bullet out of a Gun with the ſame 

Velocity that Gun. Poder does, Finuſh likewiſe ſtrike the 

Air with the fame Force, and conſequently make as much 

Noiſe. But thougtttheſe Wind-: » fend forth a leaden 

Bullet with a 2 Switneſs, yet it falls very much 

ſhort of the Swiftneſs cauſed by 12 in a com- 


mon Gun; LG pre it is no e chat they m 
leſs: Nous when they. go 

* 9. To what bas been ai concerning the 5 No „ 
the Air, we may add further, t 9 2 kauid heavier in 
ir ought to gather it ſelf about the Earth in tick 2 man- lee, 
ner, that the external Superficies of it nn rig). 2oich ore 
But becauſe it is more condenſed; by 972 of 1 8 g Poles, than 
Poles, than it is in other Places, 4 , eee 


e in thoſe that 
muſt — neg of it ur Vogt laces; 8 85 


wn if — 2 


in France — os formerly 

10. e en vp bored thet feb 
Air, whoſe Parts we have been now deſcribing, in order 3. — 
to find out what is there; it ſeetns to me eaſy to e. 
that there is nothing clſe there but Matter of the firſt * 
and | ſecond: Element. For if any other Matter were 
placed there, it could not continue there long, but would 
preſently be driven towards the Center of the Vortex, be- 
cauſe it cannot be in ſo great Agitation, nor have ſo 
much Force to — off from that Center, as the ſubtle 
Matter bas; ſo that it can . only 5 


10» VVhat 


Matter is to 


1 


— — es - _ 
- 
8 * 2 LC 
— — — — 


ROMAULT's SYSTEM Part III. 

above the Air. As to the Name which this Matter 
be calld by, I agree to that of Ætber, which is that by 
\ Which Ant otlecall'dit ; But as to the Word Fire, I can by 
} e 3 prom it ſhould be called ſo; becauſe this 
Wotd is uſed to ſignify a hot and luminous Subſtance; 
and by ſo calling it, we ſhould give Occafion to many to 
think, that there is a Fire above the Air, like that which 
warms us and ſhows: us Light here below; but this is 
\ . contrary to Experience, not only becauſe it-ſhows us no 
Light in the Night, but alſo becauſe it is fo far from cauſing 
any Heat, that on the contrary, the higher we go above 
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HAP. III. 
Of WATE R. 


IN order to a more diſtinct Knowledge of the Nature 

T I of terreſtrial Things, let us conſider the Earth again. 

And here it is to be obſerved, that the Earth being (a 

we faid before) porous, and there being a Plenum in 
Nature, its Pores muſt neceſſarily be with the Mat- 

ter of the firſt Element. But becauſe theſe Pores are long 
And very ftrait, their and extreme Smallneſs wi 

not it the different Parts of this Matter, to move 
otherwiſe than along them only: This makes them to be 

as it were at reſt with reſpect to each other, and to ſtick 
together, and form very ſmall Bodies of the ſame Shape as 

theſe. Pores. Now if we examine what (amongſt alt the 

Things in Nature) a Maſs, conſiſting of an infinite Num- 

ber of theſe ſmall Bodies, which were formed in thoſe 
#ndulating Pores, like fo many Moulds, and which conſe- 

* quently reſemble ſmall Threads, which ' muſt be very 

*-- "pliable, becauſe during the Formation of them, they 
"were ſeveral Times bent different Ways, may be compa- 

red to; we ſhall have reaſon to think that it exactly re- 
ſembles what we call Water, and is of the ſame Nature; 

' "becauſe we ſhall find in it all the Properties which we ob- 

IN {erve to be in Water. | 


2. For 
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Chap. 3. of Narunax PRITOsorhr- 133 
2. For firſt, if — ena gy — 2. a Þ 
Bodies, it is certain, that it t to be liquid; beca it is gener 
the Parts of it being very flender, t are eaſily put in gb | 
Motion by the Particles — the Element, which be congealed. 
enter in 2 them —— them _ all Sides. 
But there is no. Incon in ſuppoſi it 
ſometimes become hard, and appear in — of Toe; 
becauſe at ſome Times, and in ſome Places, the Matter 
of the ſecond — pon much leſs agitated, or much 
more ſubtle than ordinary — not have 
Force enough to move the Parts diſtin . each 
other, to that Degree as to make them d 
3. The Heavineſs of Water is alſo a natural Conte- n“ 
ence of this Suppoſition; becauſe Weight depends 
= upon this, that the Parts have not ſo great Motion 
uifire to 'cauſe them to go off from the Center: 
; 'wherefore they muſt neceſſarily be i 
the Action of the ſecond Element; And this | 
the 1 on why Water is heavy. 

4. Now we have no Reaſon wo wonder; hat Water 4+ That Cold 

u Cork I any for this - a natu- 9 
uence ting from the Parts be- Y 
n we treated of Hear. 425 
But when it is liquid, Heat nnn 
indifferent to it; becauſe by the Nature of it, it is 
y ſuſceptible of greater or — — which is ne- 
to make ay or cold. 

5. And ter which; is heated upon the Fire, ., That cold 
grows cool b 7 is not becauſe it has any par- ,, Tn den- 
ticular Diſpolition to being cold; but it proceeds from ies ſelf 
hence, that. it communicates. at ſuch a Time ſome of its ** 

Motion (in which its Heat confiſts) to the which 
ſurround it, and which are leſs agitated than it { And 
this is confirmed from hence, 9 if we put bot Water 
in ſuch a ſort of a Veſſel as will any way hinder it from 
having ſo much Communication with the Things about 
it, whoſe Parts are ſuſceptible of Motion; we find 
by Experience, that it will Preſerve its Heat a Jong 


* be Ware u pretry much heated, ſome of its 6. Thar 
Particles will get out of their Places and * p into the l 
Air, where they are turned round by the Matter of the v 
firſt and ſecond Element which 1 are mixed with, and b rarefi- 
made to unfold themſelves to their full Length, and to | 
drive every Way round _ all the Particles of the — ö 

3 W 


m 
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which they meet irh in thoſe Spherical Spaces of which 
 thernſelves are, as it were, the Diameters. 
7 This great Agitation of the Parts of Water which 


2 1 them. t ſeparata from each othet, is 1 all the Al- 


3 Alter 


their Nature 


teration that Water undergoes, when we ſay that it is 
converted into Vapours; as is proved from hence, that 


—— - (eetey loſe au/ 0 their n as they. really do when 


==; pong with cold Bodies, we ſee that they unite them- 
again, and compoſe the fame fort of Wa- 


ter . ey ct did: before they were convorted into Va- 
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8. I knowithite, are ſome who are prejudiced with 
ion, that Water which is evaperated, turns 

; and who alſo believe, that Air its 
1 —.— . into — * we ſee the 
Surface of a c y, expoſed: to apours excited 
in the Air, coveted over with Water: But in order to 
undeceive ſuch Perſons, I will tell them an riment, 
which I have made, and which they may make them- 
; ſelves, it being very eaſy to be done, which wil ſhow 
them that Air cannot be changed into Water. I took one 
of the Glaß- Bottles with a 1 which the Chy- 
miſt call 2 Bolt-Head, which about 2. Gallons, and 
nd it hermetically, ſo that it might continue full of 
n r N 
atery 


TY,  *. , 4 


* 


eee e e ike Airy and which bad al the . 
c.) Water ſeems TG fects of the Elaſticity of Air, was 
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& 
2 to Air, generated from tron and Oyl of 
Parts are iff and Final, from as. Grapes, new 
but will Wine, applen les, from a great 
5 many Sorts of Fruits, From Beans, 
Fleſh, Herbs, Flowers, and /a great 
many other Bodies. But upon ex 
| - | amining the Thing more doſely 
| we know that in the J this was ſo tar from being pute Air, 
of Nature, Water, or ſome ] that Animals ſhuc up in Sub- 
contained in Water, ig ſtatice, could not only not breatha in 
Lear converted into Herbs, | it without being hurt, but they died 
and Wood. 80 Hkewiſe Air in it much ſooner-than in -a Space 
1 into Water by Com- | entirely empty. 80 that it is neceſ 
yer Air ſeems to be gene- ſary, that this ſhould be mixed wich 
at of a great many. Bodies. | the open Air, generated from all o- 
other Experiments J ther Sorts of es, before it be 
* famous - be for Reſpiration, - | > 
obſery'd, that a Subſtance 7 TS 
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to the Tongue; it is manifeſt, that Water, which cannot 

excite the Senſation of Taſte, cannot for the ſame Rea- 

ſod have any Smell. | 
11. Their being thus eaſy to bend is alſo the Reaſon 11.9% 

hy the Parts of Water can enter into the Pores of hard — 

Bodies, th | h they be not exactl Straight, and Can al- the Pores of 

ſo get out of them again afterwards. | © great many 
12. But becauſe the Parts of Water, are of a deter- ** 7,1" 

and of a certain Figure; therefore the Pores i: came: 


Bodies, and is contained in others, Which we are aſſured ar 4. 


up. 3. of NarUnAT PT oso R 
Water, and ſtood in the Cellar, where it remained for 
three whole Years without Interruption, except that I 
now and then took it out to ſee what was contained in 
it; bat I could never perceive the leaſt ſenſible Alteration 
to be made in the Air, nor that there was the leaſt Drop 
of Water made. Which - there would doubtleſs have 1 
been, by Reaſon of the Cold which ſurrounded the Bot- , 1 
tle, if there really were any ſuch Tranſmutation of Ele- | 1 
ments as ſome Philoſophers imagine. YE? | 
9. The Reaſon why Vapours are ſeparated and riſe up 9. 71 
(as we ſee them) into the Air, is becauſe they daſh a- , 
17 each other from all Sides, and drive one another Jg. 
Ways, ſo that they have not Room enough to extend 
themſelves ſo much, as the 232 they are in requires, 
unleſs they recede from. the Earth, and riſe up into the 
Air, where generally they meet with leſs Reſiſtance 
from that Part of the Air which is above them, than 
from the Bodies which are beneath or on the Sides of 


10. Becauſe the Parts of Water are very eaſily bent, 10. 77% 
therefore they cannot put the Bodies againſt which they Te s 
ſtrike into any great Agitation, any more than a Body — — * 
can be put in Motion, by darting a Piece of Thread Smell at all. 
directly againſt it; whereas it might be very ſenſibly mo- 

ved by ſtriking upon it with a Stick of the ſame L 

Thickneſs — eight. And this is the Reaſon wh 

Water when we drink it, ſlides along the Tongue and 

is inſipid, and unable to excite almoſt any Senſation of 

Taſte. And becauſe in Bodies that Smell, thoſe Parts 

which excite the Senfation of ſmelling in us, are the ſame 


which excite the Senſation of Taſte when they are applied 


r35 


minate Bigneſs 6 
mauſt be of a certain  Bigneſs at leaſt for diem 40 enter fg, pf 


in. Wherefore, when we ſee Water paſs through ſome fine Bades 


from Reaſon have Pores allo, it is no more ſurpriſing. 
than to ſee ſome Grain ub through a Sieve where the 
772 ; 210461 06 ere nee a IH 


* 
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Holes are large, and not paſs through another where the 
Holes are al | Fe” 1 
paſs through ſome Pores, and not at all through others, 


part of Phi- may ſerve to undeceive thoſe who think that Water is 
e, one continued homogeneous Body, without any real 


bout the Na- 


Diviſion, and that it is therefore liquid becauſe it is 
capable of being divided all Ways and in any Manner. 
For if this were fo, there could be no mathematical 
Point aſſigned in Water, but that the Water could as ea- 
fily be divided in that Point as in any other; that is, it 
could very eaſily be divided indefinitely. Conſequently 
Water might as eafily paſs through the Pores of Glaſs, as 
thoſe made by Grains of Sand when they touch 
one another; which is manifeſtly contrary to Experi- 
ence. | 
I might here deduce many other Properties of Water 
"as Le. — of that Ne which we have aſcribed 
to it, but, it will be more convenient to ſpeak of 
theſe in other Places; wherefore I ſhall now go on to 
explain the Nature of Salt. 


CHAP. IV. 
Of SALT. 


Of the © \ Y Deſign here is to treat incipally of common 
_ of . Sr, ch" 25" h made” om of Sea-Water: And in 


3 
| 
| 


| order to our underſtanding the Nature of it, and finding 
1 „„ N er 
it to be a Maſs made up of a great Number of 

long and ſtraight Parts, one of which is compo 
ſed of the Matter of the firſt Element, congealed and 


ward Parts of the Earth. This being ſuppoſed, it will 
explain all the Properties of Salt. 

2. And firſt; becauſe the Matter of the firſt Element 
is not forced to bend it ſelf different Ways, nor to be 
ſo much diſunited, in concreting itſelf," in thoſe -Pores 
B when 2 GET 


* 3 


% „ e > ww 


z:! ?§ö9b. ] 7 - 7? 
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ed and undulating ; therefore there muſt be more Matter 


at Reſt, to compoſe 


a Particle of Water, and conſeq 


a Particle of Salt, than to compoſe 
uently the Parts of Salt 


muſt be more ſolid, and harder to bend than the Parts of 
Water. Wherefore fince the Parts of Water do ſome- 
times reſiſt the Force of the ſecond Element fo 
much, as to continue at reſt, with reſpect to each other, 
and ſo compoſe a hard Body; this Pro | 


ſtill greater Reaſon, to be found in the Parts 
3. The ſame Argument which proves Salt toj be hard, 3. 


ought with 
of Salt. 


does alſo prove that eyery one of its Parts is heayierthan 
thoſe which compoſe Water; It is alſo certain, that 


larger Pieces of 


t, ought to be heavier than an equal 


Quantity of Water; becauſe the Parts of - which theſe 
Pieces are compoſed, are of ſuch a Figure as will permit 
them to be more cloſely united together, ſo as to con- 
tain more terreſtrial Matter, than there is in equal - 
tities of Water. It is therefore no wander that Salt 

to the Bottom in Water. But if it be diſſolved, that is, 
divided into its component Particles; we 
in the Water, and does not precipi 


which Effet 


by eaſily mixing with, and en 
Salr, and moving all Ways indi 


along with them, in great Numbers, as readil 


fall I 


t. The Nature and Properties of 
Salt are more clearly and fully ex- 
ined by the incomparable Sir 
aac Newton in the following 
Manner. When Mercury ſubli- 
© mate, isreſublimed with freſh Mer- 
© cury, and becomes Mercarins dul- 


- © cis, which is a white raſteleſs Earth 


© ſcarce diſſolvable in Water, and 


© Mercurins dulcis reſublimed with 


Spirit of Salt, returns into Af 


- ſublimate; and when Metals cor- 


© roded with a little Acid turn into 
KRuſt, which is an Earth caſteleſsand 
© indiflolvable in Water, and this 
s Earth imbibed with more Acid 
* becomes 2 metallick gat ; and 


< when ſome Stones, as Spar of Lead, | 


« diflolved- in- Menſtruum⸗ 
s become Babes do ant theſe things 


t not to be aſcri 


that it ſwims 


to the - 
to the Stallneſs 
of its Parts, but to the Nature of the liquid Body in 
which it ſwims; which is of ſuch a Sort, 


r its Parts, 


ing the Parts of the 
ently, bring them up 


y as they 

4. Pure 

ſhew that Salts are dry Earth and 
watry ted by Attraction, 


For 
41 
7 


> 
: 
: 


1811 
+ 


bt 


: 
: 
E 
"4 
4 
L 


Parts'of bo Water which wbout 

the F den Vapour, than to the Parts of 

; for we obſerve that the Weather is al- 
id go ry ge 

or" Hearts e Particles of Salt can eafier move with their 


„than obli , becauſe they are and 
N . "Att becauſe 2 — — Alſo, — 1 


more Force to ſhake the fall Capilaments of the 


3} Nerves of Ott n excite the Senſation 
= ns e, Nai M. take” 6. This 


. 
& 4.4 194 ' 


in rhe — 4 


deavour to ere 1 and 


c get as far 
© of Water in which =7 float — 
allow? And does not 9 
felt Marter may always | vour imply that = have 2 
| h che Center five Force by whi c> they ay ebm 
a * of Salt may be campared 8 
to 214 ater more 
a chaos, be an, hard, dry and } * © they do one another? For A all 
> | © earthy in — 1 n rare, | © things aſcend in Water which are 
=» © cumference. And it ſeems ; Eravicaring Power of the Earth ; 
— © to be, that Salts are of a laſting | * fo all the Particles of Salt Which 
Nature, . deſtroyed, un- float in Water, and are leſs attracted 
lese by drawing away their watry | * than Water by any one Particle of 
Fart byViolence, or by letting them Salt, muſt recede from that Parti- 
Da into the- Pores of the central * cle, and ive way to the more at- 
Furth, by! a gentle Heat in Putre- || < crafted Water. | 
until the Earth be diflolved | | When any ſaline Liquor is eva- 
_ «dy che Water, and ſepurated into 
ſmuller Particles, which by Reaſon | | © the Salt concretes in regular Fi- 


« of their Smallneſs, make t rotten 


1172 

F 

t : 

— 

TH 

0 
2117 
11 5 
Ht 


4 | Wo 2 © at unequal Diſtances u 


4 
; 
"4 
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ET 
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tt 
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Taft 


«all the Water, ſo ut to make it it they will — and Ys 
© as ſaline at the Top us ar the Bot- | © come together as irregularly,” ee 
m. aud does not "this imply | Opt. NA. 362. 


Mervcory. ” chat the Parts of the Sale or Vierial | 
Sera » the | © recede from one another, and en- 


rr erer iS ern ww 


wt ˙ . it [fs das 


Water have an 8 of moving n. 
| the Salt, and b ways bent in the ſame manner, they — . 


Kr neee A 


” *F ny AY ST wry 


parent, is, becauſe the Matter of the ſecond Element, is mere : 


hep: a of Naturan Pu, ,.; , os - 
6. This Figure added to their makes them 6. Yherein | 


_ oh es into the 2 mest, and 5, to hoop 
Wh of fo 2 ä 

1 finer ee e 
1 U Nu which might have cauſed the 
arts to have ad from each other, 2 


5 Ricking 0 the Fleſh like 
he 8 flexible Parts 
om Sue. diſturbed; 
44 85 om why . Fleſh, from, ore 
rupting, and why in of 


7. Sur b due in Wares me Pans of the 


can very commodiouſly paſs out of one Part into another; Fran Water, 
whereas, when the Parts of Water are not mixed with | 
thoſe of Salt, they are forced to bend and unbend them- 
ſelve continually all Sorts of . which takes off ſome 
yon agen Matter of the ſecond Element 
tates them with ; that there remains leſs Force to 
207 the Parts of Water alone, than to move them 
when they are mixed with thoſe of Sal whence it fol- 
lows, that freſh Water is more 4 eto loſe its Motion, or N. St 
to be turned into Ice than falt Water. or den 
8. If we conſider that the Reaſon why Witer h «min 5. 8 


which is in the Pores of it, tranſmits the Action of Pen. 
luminous Bodies through it, we ſhall have Reaſon to 
conclude, that Salt Water ought to be more tranſparent 
than freſh Water, becauſe the Matter of the ſecond E, 
lement which is in the Pores of falt Water, keepsir ſelf in 

eater 3 on which is in the Oe freſh. 

ater, Cconiequen 8 More ecapable PROS 
the Action of CITI, Bodies. 


9. It is general looked upon as a ſurpriſing 1 9. 4 f. 
to co hs that i i in 2 Place, nearly an equal 5 nee 


Quantity of Salt and Snow or be 'mined to- un 7 
pether, and laid round about a . | 12 
ater in the Glaſs will freeze in Proportion as the Salt 
and Snow melt: But we ſhall — 4 comprehend the 
Reaſon of this, and ſo ceaſe to wonder, if we conſider, 
that in what manner ſoever the Water be frozen, whe- 
ther it appears · in the Form of Ice or in the Form of 
Snow; the Matter of the ſecond Element which is in the 
Pores of it, muſt be more ſubtle * 


10. 0 


Glaſs, muſt | 
Which is in the Pores of the Snow or Ice: Now becauſe 
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which is in the Pores of common Water (otherwiſe 


Ice or Snow would continue liquid ſtill.) On the 
trary, if the Air be besen e we now ſuppoſe 
8 Matter of the ſecond Element, which is in 
P — and of the Water contained in the 


leſs ſubtle and more agitated, than that 


the ſubtle Matter which is in the Glaſs, has a continual 
Ter to paſs from one Place to another, and chief. 
to a where it can move itſelf with greater Free- 

; it follows, that it muſt really paſs into the Pores 

of the Salt and Snow which are melting; where it can 


- eaſier move than in the Pores of the Water contained in 
the Glaſs; and at the fame time, an equal Quantity of 


more ſubtle and leſs agitated Matter which before was in 
the Snow or Ice, muſt enter into the Glaſs, in order to 
ſucceed and take the Place of that which is gone out of 
it; which not having Force ſufficient to put the Parts of 
the freſh Water which is in 'the Glaſs into Motion, it 
cannot prevent their own Gravity from ſtopping them 
one another, nor conſequently from becoming a 
hard — . they muſt freeze. 

10 


— me ſay, that Salt is a very fixed Body, 
N . nd by Experiments, that it is with great 
Difficulty that it is made to evaporate; the Reaſon of 


a erais. 


which may be collected from that Nature which we 
have aſcribed to it: For beſides that it is heavier than 
Water, it is certain, that it muſt be very difficult for it 
to riſe up oy _ as the Parts of Water do 
when dend in Vapours; hecauſe the Stiffneſs of 
the Parts of Salt, when they daſh one againſt another, 
are a Hindrance to this Sort of Motion. So that they 


Gan hardly aſcend at all, except it be with their Points 


upwards; now becauſe in this Poſition, every Part has 
ene End turned towards the Earth, their own Weight 
muſt make them deſcend with greater Force, than the 
little ſubtle Matter which is applied to the Points of 
them, can make them aſcend. | 65 


11. Wien 


. 

* . 

— 0 — 
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A.» 
* 
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See the Experiments of the - 


Notes on Pars I. 2 . 23» Art. 
48 and 54. 


"il 
the 
M 
S 
ble 
Fi 
15 | 
th 
0 
th 
{1 
bi 
al 
S 
Ic 
I; 
f 
< 
0 
1 
N 
{ 


Sal Anmeniac is by far the beſt- of 
— del Cimento, » 100. and the 


e DEMA AHS 
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11. When the Parts of Salt then are 


can keep them in pm nar fork 
the Form of a Liquor; — — an 

Matter which uſes to nouriſh Flame, the Solidity of the 

Salt will make that Matter ftill more powerful, and capa- 

ble of diſſolving Bodies which can commonly bear the 

Fire, ſuch as the greateſt part of Metals are: And this 
— mann 

the Fire to diſſolve Metals. 

12. Becauſe the Parts of Salt are not limber and euß 12. ru 
en 
that}if a Mixture of them endeavour to enter into ver er 
ſlender crooked Pores, the Particles of Water only of ſo ſome Bo | 
be able to enter in, and thoſe of the Salt will be detained 2. 
and ſtick in the —— And thus we ſee that 
Sea Water in paſſing a, good deal of Sand, will 
loſe its Saltneſs gradually, and become quite freſh at 


laſt. 

13. The ſame Stiffneſs which hinders the Parts of Salt — 

from penetrating very far into the winding narrow Pores / bom 
of ſome Bodies, is alſo the Reaſon why, when they are 4 7 Pores is, 
once entangled in them, it is with great Difficulty that #s once ge 
they can get out: Chymiſts therefore are forced to reduce © 0 
Plants to Aſhes before they can draw out the Salt, by 
that Means 5 Priſons where each Particle 


is detained. 


umber of Sparks m_ * 
in the Night into ks Air. Forwe _ to conſider, that 
theſe Waves muſt diſperſe a great many about 
in the Air, which divide themſelves into ſtill ſmaller 
_ and that ſome of the Particles of the Salt, which 
moſt ſolid * moſt agitated, may then diſengage 


1. Throw ont + infinite Namber of rial Parts, and lly with ſal- 
arks, &c,) The following Query phurcons ones, emit Light, as often as 
wy 2 Newton's is very thoſe Parts are ſufficiently agitated, 
_— in this | Place. | whether that Agitation be made by 

Do No net, Croke Hxed Bodies when | Heat, or by Friction, or Percuſſion, or 
heated beyond a certain Degree emit | Putrefattion or by any vital Motion, 
Light and ſhine, 2 other e ? As for in 


miſſion armed by the wibrati 
ry end — Parts? And do — 
al Bodies which abound with terre- 


lance ; Sea Mater in g raging Stormy 
Sc. Opt. page 314. 


mmemſelves from the Parts of the Water, and dart them. 
ſelves into the Air with their Points forward, in ſuch 2 
manner as to be ſurrounded only by the Matter of the 
firſt -Element; which may communicate a Force to them 

| r to impell the ſocond Element, and ſo produce 

15. v 15 Klone en in order t0/produde'this Elf, l. ns. 
nating ceſſary that the Parts of the Saltſhould be very. ſmooth and 
wot ſpartear Hlippory'; wherefore Sea Water which has been kept a 
Nag Time, and Brine whoſe Parts are covered With 

Dirt and as it were rulty, e Fehr a Fs 

* 


, 416. i further neceſlary, that the Parts of froth Wa: 
ſeen 


7 % tor, which are rolled about the Particles of Salt ſhould 
pm 2 be exrreamiy able, ſo as to be able to unfold them- 
55 dare y, and give the Particles of Salt liberty to 
themſelves; now — —-—-— 
e and therefore we 
y ſve fuch Sparks-in that Seaſon only. 
Luſty, it is evident, that in order to this, the A- 
1 muſt be very violent, and the Parts of the Salt 
us muſt move with their Points forward, that they may the 


— — more eaſily diſengage themſelves from the Drops of W4- 


*beſd ter; and this is the Reaſon why the Sparks do not 


. come from all the Waves prone "ter Ore the 


fame Wave. 
18. How 18. If this Phincioincath bews furpriſing to 2 
Salt is made great many, the Conſideration of the Formation of Salt 


a de of Fraxce, will ippear us les wonderful. © 
fir They who make Salt, chufe Fl ters „ —— | 


it in, which the Sea would overflow w 
if it bn ens kept out by a Bank. When the — 
the Sea is very high, they open Sluices by which they let 
the Salt Water into their Paris or Ponds, which they fill, 
and then ſhut up the Sluces. This Water is kept ſome 
Time in the Pans that Part of it may evaporate and that 
which remains become Salter; then they let go this Water 
into little Channels like the narrow Walks in our Gar- 
dens, the Bottom of which is done with Clay, that the 
Water may not fink into it. All this is done in the Sum- 
mer, that the freſh Water may evaporate inceſſantly; 
and as it evaporates, the Grains of Salt form themſelves 
upon the Top of that Water which rethains in the Chan- 
nels. Theſe Grains are all of the ſame Figure, which is 
pretty nearly cubical, except that the upper Square is 
a little bigger than the Bottom one and the four Sie 

ten 
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ending to Trapeziums a little convex; the: 2 
— the moſt a little concave in the Mid. 
de. When the firſt Grains are formed entirely and come | 
o a certain Bigneſs, they ſink down to the Bottom, and 1 
theft new ones are formed and ſo on till; all the Water | — 
is gone; and then the Salt is heaped up, and more made 
in the ſame Manner. | : "4% 4 19 1 5 

19. In order to explain what is moſt remarkable in 15. mw. | 
this Account, we muſt conſider, that though the Salt 2 . 
does not aſcend up in Vapours, — it cannot he denied 1 ; 
but that ome of its Parts are dragged; up by the Parts nee 


of the freſh Water which the Heat makes to fly up into — 4 I 

as MY the Airs ſo as to riſe about two Fingers Breadth along with Wan. 

ald chem into the Arg after which, being looſened from te 

N- Barts of the freſh Water which quit themſelves: and fix | 
| 


to fm therm, they fall down by their own Weight. And 
that this is ſo, is very evident from hence, that if fame 
Rods be placed at this Heigbt over the Salt Water which bf 
| is. eVaporating the Salt will gather round them like Ice, i" 
„which it will not do if the; Rods be placed a little higher. 4 
lt Theſe ſmall Particles of Salt which fall back thus upon | 
ge MF the Water, ſwim upon its Surface, for the ſame. Rea- f 
1 ſon that We formerly ſaid ſmall Steel Needles ſwam in 
t lie Manner. ' So — they do not ſink into the Water Nm 2 1 | 
le 3 "48 

| 

| 


a all- but only bend its Surface a little in, and make a 
ſmall Cavity, at the Bottom of which they remain ſur- 
2 rounded with a little Ditch ;, and whilſt there is but a 
t few of chem upon the Surface of the Water they diſperſe. f 
chemſelves to a good Diſtance from each other, without i 
> IN any order, as they are repreſented in 4. ' 
j 20. But when there comes to be a great Number of 25. ew | 
ther, thoſe that fall upon the Surface of the Water af- *bo place | 
| terwards, muſt neceſſarily fall upon the Sides of thoſe . jd | 
little Ditches which were made by them that fell firſt, each erer 
| and ſo flip down. to the Bottom of theſe Pitches and a- 72 | 
place themſeſves by the Sides of the firſt Particles, as water. 
ou ſee them repreſented in B; in the ſame manner as Tab. XIV. 
mall Steel N will do when they ſwim upon tlie Fig 5. 
Water; for as ſoon as any. two of them, come pretty. 
near one another, they immediately place themſelves by 
ane — 
21. articles Salt t to continue to range «1. . 
themſelves in this manner, till there is a ſufficient Quan- . 
tity of them to compoſe a little Square; but when this ;aro a Sore of 
is formed, then the Hollow made in the Superfi- * 
cies of the Water being every where of an equal DepBorig. py 


— 


x 


2 Aale ef by theſe laſt Particles of Salt, is a little deeper where 


_ this Grſe are the four Angles enter into the Croſs, than any where 
Tab. X1vy. Elſe, becauſe theſe Places are ſomewhat nearer the Mid- 


Big. 3 


\ 24 


grows 


becomes 
Square. 


7 - * 


Tab. XIV. 
* „ nearer 


„ « Why | | 
ae Tp of, Gble Breadth, and their Superficies ſo 


bellow, 


| the old ones; ſo that they will really 
both the Sides and at the Ends, and ſo form themfelves 


27. How 53 
Gram of Salt gether 


24. How tt © 24. However, we are not to think that a Grain can 
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there is no Reaſon why the new Parts of Salt, ſhould 
place themſelves at the Sides rather than at the Ends of 
range themſelves at 


into a ſort of a Croſfs,: as you ſee repreſented at C. 
22. Further, becauſe the Cavity which is now made 


dle than the reſt, therefore if there come any new Particles 
they muſt ſlip into theſe Places, and diſpoſe themſelves as 
they are repreſented at D. | 
23. After a great Number of Particles ate united to- 
in this manner, their Weight then becomes ſuffi- 
cient to make the Hollow of the Water pretty deep, and 
the Declivity of its Sides very ſenſible. The Particles 
therefore which fall afterwards, muſt tumble upon the 
Particles of the lower Order, and range themſelves upon 
them, in the ſame manner as ranged themſelves at 
firſt. And by thus ranging themſelves one upon another, 
they will become of the Thickneſs of a Grain 'of Salt, the 
Breadth of which will be larger as it grows thicker, becauſe 
the ſuperiour Order is always compoſed of a greater 
Number of Particles than the inferiour Order.. 


become of any ſenſible Bigneſs, till a great Number of 
theſe Orders of Particles like Leaves, are laid one upon 
another; and then, becauſe the Length of the Sides of 
eich Leaf is very much increaſed, a great many of 
theſe Particles place themſelves at the End of each o- 
ther, and ſo join themſelves to the firſt. And becauſe 
thoſe Places of the Cavity which each Grain of Salt 
the Surface of the Water, are deeper the 
are to the Middle and becauſe the Parti- 
cles of Salt always deſcend as low as they 


that a great many more of theſe Particles will place them- 


| ſelves in the Place E than in the Place F of the Sides of 


the foregoing Leaves ; and this will cauſe che Leaves 
thus formed to be perfectly Square. 

25. And becauſe the Leaves become at laſt of a ſen- 
and unequal 


as not to permit the Particles of Salt, which fall after- 
wards to roll upon them without great Difficulty; there- 
fore thoſe Particles which compoſe the laſt Leaves, which 
are upon the Top of the Grain, cannot get to the _— 

| w 


can; it follows, 


— 
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which is for that Reaſon holloys in every Leaf; and 
that makes the Top of each Grain hollow, and cauſes 
them alſo to ſwim fo much the longer Time and the 
more eaſily upon the Water; And becauſe they will not 
fink ſo ſoon by their own Weight as they would do if 
there were no Cavity in them, there is the more Oppor- 
tunity for new Particles to join themſelves to the old 


ones, and ſo conſiderably to increaſe the Bigneſs of the 


Grains. 
26. At laſt the Weight of the Grain becomes ſo great 26. How 
as to make it fink to the Bottom of the Water, which hap- — 1 


pens ſo much the ſooner as the Heat is greater; becauſe ze ve ſmall: 


the Agitation of the Parts of the Water, makes it the 
eaſier to give way. And this Heat may be ſo great, that 
the Bigneſs of the Grains may be ſcarce ſenſible, when 
they fink to the Bottom of the Water, fo that the Salt 
taken from thence may be like Powder or beaten Salt. 


27. From the Manner in which we have faid that 9275 Why - . . 


rains 0 


Grains of Salt are formed, we may collect, that they 5% ng : 


ought to be more brittle at the Corners than any where /i be broker 


rly 2 the Corners 


elſe, becauſe the Parts of the Salt are not fo regularly 
ranged at theſe Corners; and hence it is alſo that the 28 


are very blunt. | . bs on 
28. Further, it is eaſy to conceive that ſome Parts of 28. 77%, 
the freſh Water may be entangled amongſt the Particles S 74s 
of Salt of which the Grains are compounded, and ſo :rown inte 
* that they cannot be turned round without be- % Fire. 
ing folded up. And if an extraordinary Heat ſhould at 
any Time give them a ſufficient Force to unfold them- 
ſelves, they muſt do it by breaking their little Prifon with 
a Noiſe; which is the Reaſon why Grains of Salt crackle 
when they are thrown into the Fire. And this is con- 
firmed from hence; that if theſe Grains be very dry, that 
is, have no Particles of Water amongſt them; or if they 
be bruiſed and reduced to a very fine Powder, they wi 
* make no Noiſe, or they they will loſe the Property 
29. The Particles of Water which are commonly con- 29. , 
tained amongſt thoſe of Salt, help alſo to make it melt 7:hies 
the more eaſily when it is put into the Middle of ago 
Fire in a Crucible. So we ſee that the Salt called by 
the Chymiſts d-crepitated Salt, which has loſt all the 


Water contained in it, is very difficult to melt. 
Vol. IL K 20, N- 
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in the Fire, 
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o. That 30. Becauſe the Parts of the Salt are ſo ſolid as to 


ouzhe reſiſt the Action of the ſecond Element, it follows, 

* 1 that the ſmall Globules of it, (by Means of which, we 

. before ſaid, the _ of Bodies was extend. 

without any ed to fo great a Diſtance) mu uite through, or 

—_ _e elle be reflected, without any Bl of ther Mo. 

gn Color tion; the Grains therefore muſt appear either tranſpa- 
_ — rent or white. And becauſe theſe Parts are alſo v 

ie ſometimes fixed, it follows likewiſe, that they muſt be very difficult 

bas, ariſes. tg be exhaled ; ſo that Salt ought not to have any Smell, 

| If the contrary to this be found by Experience, in that 

moſt Salt is Grey, and that Salt when it is freſh made, 

ſmells ſometimes like a. Violet; this does not diminiſh the 

Force of our Reaſoning; . becauſe this Colour and Smell 

ariſe from the Mixture and Diſpoſition of foreign Particles 

which get in and go along with the firſt Particles of the 

Salt as the Grains are forming, | 

31. That, 31. And Experience fully ſhows this to be ſo. For 

pure Salt is if grey Salt be melted in freſh Water and ſtrained, and 

bas & 2, then laid in the open Air when it is warm and clear, tha 

Smell. the Grains may be new formed again, they will loſe both 

the Colour and the Smell which they had before. 
32. C- 32. The foreign Particles which mix themſelves with 


_ . cerning ſone the Particles of Salt, being different upon the different 
uber Proper- (Coaſts where Salt is made, is the Cauſe of the - 


4 of 59. far Properties which we find to be in the Salts of differ 


ent Coaſts. And therefore it is no Wonder that the Salt 
made upon the Coaſts of France may be of uſe for 
ſome Purpoſes, which that made upon the Coaſt of Spain 
— Bike he Sexthar'S ght cheiff 
. 23. Laſtly, It is in the Sea that Salt ought cheifly to be 
2 77 * 5 For thbogk there is a great Deal of it formed in 
5 — the Bowels of the Earth, and alſo in Places that are at a 
Sea. great Diſtance from the Sea; yet becauſe its own Weight 
makes it always tend towards the Bottom, and it is ma- 
ny Times carried down by that Means; after it is ſunk, 
the Veins of Water which diſcharge themſelves into the 
Sea, looſen it and carry it along with them. 


W 2 
ate of a great Miſtake in Ariſtotle to aſſert, that the Saltneſs of 
—— the Sea depends upon its Waters being heated by the 
the Saleneſs Rays of the Sun, for we do not find by Experience, 
ef ibe dia. that the Heat or the Sun or even that of Flame, will con- 
vert freſh Water into Salt Water, 


A; , 34 T hall only juſt mention in this Place, that icy 
Ariſto : 


35. That 
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35 That which ſeems in ſome Meaſure to favour. 37. 77% 
this Miſtake, is, that . roaſt Meat js more ſavory, and 1% geen: 
taſtes moſt of Salt in thoſe Places which ate moſt expo- en — 
ſed 40 the Fire: And alſo, that the Water in the Ocean Ve. 
is more Salt in the Torrid Zone, where the Sun diffuſes | 
more of its Heat, than in thoſe Places which are near | 
the Poles. - As to Meat; it is a known Thing, and allow- - | 
ed by all Chymiſts, that there is no Fleſh 2 has ſome | 
Salt in it, which is pretty equally diffuſed through all its 
Parts. Now when the Meat is put in Agitation by the 
eat of the Fire, ſome of its Particles are driven towards 
Superficies, and are alſo exhaled along with the more 
mel liquid Parts, which cauſe that Smoke which we ſee riſe out 
ma Of the Meat when it is roaſting; and becauſe the inſipid 
yo Particles only can aſcend, to any great Height, or Di- 
ſtance; the Particles of Salt can hardly get above two or 
For MI three Inches from the Meat, before they will deſcend 
* by their own Weight, and fall back upon its Superficies. 
chr 494 this is it that makes thoſe Places taſte ſo quick and 
oth ſtrong tas we find they do. 
36. And as to the Difference obſerved between the 36. wh 
Saltneſs of the Water of the Sea between the two Tro- the Sea is 
icks, and that near the Poles ; it ariſes from hence, that e 2 
— the Sun's Heat being much greater near the Equinoctial 2e Tropicks: 
3 than at thoſe Places which are a good Diſtance from it, | 
dale 2 much larger Quantity of freſh Water muſt continually 
9 aſcend up in Vapours there than elſewhere; which do not 
1 deſcend again in Rain till they are carried a great · Di- 
ſtance from thence; ſo that there being a leſs Quantit 
be of that which temperates the Salt, ro be found in thoſe 
Seas which are between the two Tropicks, than in thoſe 
Seas which are in the Frigid and Temperare-Zones ; it is 
ht ho wonder if their Waters are falter. To this we may 
add ʒ that the Ocean is of a much larger Extent between 
the two Tropicks than any where ele, and yet chere are 
he fewer Rivers diſcharge themſelves into it. | | 
- 37. After having thus explained moſt of the Proper- zy. of the 
10 ties of common Salt; there remains nothing more for us N 
H M to fay about other Salts which are digged out of the Haan. 
e Earth, ſuch as Nizre, and Sal Armoniack, biff only that 
e 
1- 


they are produced much in the ſame Manner, and that 

whatever is particular in them, is owing to their Parts 

being more or leſs pros; and that whereas the _— 
2 | 


N Sea - Salt may be compared to Cylinders, 1 the Parts 


of other Salts may be like Priſins or Cones; and laſtly, 
ſome of theſe Salts may be ſo ſubtle as wy 2 by a 


moderate Heat; as thoſe which the Chy call Vola- 
tile Salts. | 0 
8. Hw 38. There is one Thing very obſervable, which 1 
9 57,3" muſt not paſs by in Silence, and that is, that all - Salts 
made. may be ſo changed as from a hard Body to become li- 
quid. In order to make this Change, they take the Salt 
and commonly mix Brick-Duſt with it, and put them 
together into an earthen Veſſel, which they call a Rerort; 
then they ſet it upon a fierce Fire, by the Force of 
which the Salt aſcends in the Form of a Vapour, and 
as it condenſes, it drops into a Receiver. And this is the 
Liquor which the Chymiſts call Oy/, or Spirit of Salt, or 
Aqua-Fortis which is uſed to diſſolve Metals with. 
go: How 39. In order to know how Aqua-Fortis comes by this 
Sa/ri:com- Force; we muſt conſider, that the Particles of Salt 
Zar. which are very ſtiff, cannot be made limber, by bei 
forced through the winding Paſſages which are amon 
the Brick-Duſt, but at the fame Time they muſt become 
fatter; and whereas before they reſembled little Cylanders, 
they now become like the Leaves of Reeds, with ſharp 
Edges on each Side; and herein conſiſts the penetrati 
Quality of Aqua Fortis, and alſo its very ſharp Taſte fo 
much different from that of Salt, which only affects the 
Nerves of the Tongue when the Points are applied to 
them, whereas the Parts of Aqua-Fortis, cut with their 


ä 40 . Laſtly. All that which is produced by Art in the 


Natwre of ratories of Chymiſts, is done naturally in the Bowels 
g, of the Earth, where we ſometimes meet with ſharp and 


corroſive Juices which are like Aqua-Fortis, and which are 
capable of making infinite Variety of Diſſolutions of all 
Sorts of Bodies; even the hardeſt of all. Now it is to 
be obſerved, that theſe Juices conſiſt of two Sorts of 
Particles, the one of which are ſmaller than the other, 
and that when the Heat which is within' the Earth, has 
- exhaled the finer Parts of theſe Juices ; by which the ſe- 
"cond Element "agitated the groſſer ones; the Weight of 
theſe latter muſt cauſe them to be at reſt with reſpect 


1. The Parts of other Salts, &.) The like a Pyramid one way; from 


through a Microſcope, appear to j may eaſily be deduced. See Clerc's 
be . — thin and long, their — Bool II. Chap. 5. Sect. 


Sides Parallelograms, and growing leſs | 18, 
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Particles of Nitre, „hen looked upon } whence the 2 Properties of it 
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to each other, and by that Means to become hard Bo- 
dies; in which we may meet with all the Properties which 
we ſee by Experience are in : Allum, and 2 Vitriol. 


r * — 
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ng Of Mineral O T I, 


W E have ſeen by the ſeveral P 
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ies of Water 1. Of the 


and Salt, what may be produced by the crooked Natare of 


Pr 
Pores lite Waves, and alſo by the ſtraight Pores which © 


are in the Bowels of the Earth: It remains now that we 
examine what may be generated by the third Sort of 
Pores, which we compared to the ches of Trees. 
And ſince there are found in Mines, certain fat oily Li- 
uors which will not eaſily run; we cannot but think 

t theſe various Liquor, are nothing elſe but Collecti- 


ons of theſe branched Particles, compoſed of the Mat- 
ter of the firſt Element aſſembled and concreted in 
theſe occult Pores. 


2. Theſe Collections may very well be liquid; for though 


on the one Hand their Parts ſeem not much diſpoſed to ;; 


flip one upon another, as the Particles of Water; yet 
this is made amends for, by their not being ſo fitted to 
approach each other; ſo that there are very large Intervala 
between them, which may contain a ſufficient Quantity 
of ſubtle Matter to put them in continual Agitation. 


K 3 3. Thus 


1. Allem,) Later Philo: 2. Vitriol,) ing the ſe- 
have obſerved, that the Particles of | veral Kinds of Fitriol ; the manner 


— Aawagy looked at _ BY 
Micro » appear to 2 little 
more — and to have a ſex- 
angular Plain on one Side, as its 
Top, and on the other oppoſite Side 
2 like ſexangular Plain, with two 

7 Plains lying between. 

hence they collect, that it ought 
to be aſtringent, to harden and 
corrode ; bur e the Ends of 
the Points are ſomewhat 


blunt, therefore it is not ſo ſharp as 
Vitrigls b 


of Preparing the Medicines, &. 
See Pliny, Book 34. Chap. 12, La- 
ter Philoſophers have obſerved, that 


its Parts are ſharp on both Sides, and 
conſiſts of ten plain Sides, vis. of 


four pentagonal Plains in the Mid- 
dle, and three triangular Plains at 
each End. Whence they collect, 
that it ought to have a very ſtrong 
corroſive and aſtringent Power, 

to be the-moſt Acid that can be. 


— 2 a 
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. Wiyic 3. Thus the Interruption which there is amongſt the 
of pc Parts of oily Bodies- makes them alſo to contain leſs of 
an Fier, their own proper Matter in the ſame compaſs, than if 
their Parts could be ranged in a better Order, and there. 

| fore they ought generally to be very light. 
4.-YVlyit 4. And they can hardly be tranſparent, becauſe they 
is leſs rranſ- hinder almoſt all the Motion of that Matter by Means 
n 4 * the Objects which are beyond them act upon 

e. | 

5. Whyie 5. And becauſe the Parts of Oyls ars of ſuch Figures 
cangeals ſoon- as will not allow them to {lip by one another with eaſe, as 
been bar 1,2; thoſe of Water do; and yet ſome of them are near up- 
fo ld. on as groſs as thoſe of Water; it may happen, that the 
a Matter of the firſt and ſecond Element, may not 
be able to keep the groſſer Particles in Motion, 
ee it may have Force enough to keep the other 
o; For this Reaſon, theſe Oyls may congeal ſooner than 
Water, and yet not become ſo hard; not only becauſe they 
are rare, but alſo becauſe the ſubtle Matter, whichincom- 
fles them, is pc. 2 agitating the Extremities of the 
file Branches of which every ramous Particle of Oyl 
Fonts; and this makes them to have a kind of Soft- 


6. Why it 2 It is evident that it muſt be very difficult for the 
. Parts of Oyl to get out of the Pores in which they are 
of Ox{robegor formed ; and that it is a very bad Way to endeavour to 
out of Bodies diſengage them by a violent Heat; for this will rather 
— *bY break in Pieces their Branches, than draw them out, and 
by that Means change the Form and Nature of them; It 
is on the contrary, more proper to make uſe of 8875 
which can enter gently into the Bodies in which Oyl i 
contained, and ſeparate their Parts and widen their Pores, 
ſo as to give the branched Particles an Opportunity of com- 
ing out of their little Priſons. And this agrees with Ex- 
perience; for Chymiſts have no better Method of draw- 
ing Oyl out of dry Bodies than to ſteep them firſt in a 
ſufficient Quantity of Water, and then to diſtil the whole 
through an "Alembick. is 
2 ow 7. Now Water is the moſt uſeful for this Purpoſe, be- 
Water is of cauſe it will eaſily and with a moderate Heat aſcend in 
z to exhale the Form of Vapour, by which Means its Parts will carry 


„Zi the Parts of Oyl along with them, which otherwiſe could 
ſends 27th not be moved and put in ſo great Agitation as to fly away 
than Exhalan in Exhalations, without a much greater Heat than is ne- 
Sms, Cceſfary to make Water evaporate ; and further, the Parts 

of Op as ſometimes fo engl wi cx other tu 
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they will burn ſooner than exhale alone. And this is an 


x57 


Obſervation worth remarking ; becauſe it ſhows us, that 


Exhalations cannot riſe out of the Bowels of the Earth, 

but that they muſt be accompanied” with a great Quan- 

try of Vapours, but that theſe latter may often riſe 
ne. 0 


*% 


8. The Nature of all Sorts of Oyl being thus ſuppoſed, 8. rw 


it is eaſy to foreſee ; that if there be = partie Sort ſome Sores of 


of Oil, whoſe Parts may be broke in by being 


Oils may be 


changed into 


continually bent backwards and forwards, then every lit- 2 thin Liquor 
tle Branch will be broke into as many little Pieces as it 2 hers 


is made up of; the Figures of which not being ſo conve- 
nient to entangle other as they were before, arr 
muſt neceſſarily compoſe a thinner and finer Liquor. And, 
on the contrary, if the Parts of any other Sort of Oyl, 
are very difficult ro break, they may at laſt meet toge- 
ther in ſuch a manner, as quite to entangle each other; 
and conſequently they will compoſe a Body which will 
not be _ at all. Thus it may happen, that ſome 
Oyls which are kept a long Time, may grow thin, and 
be converted into a Liquor like Water, which is not jin- 
flammable as the Oyl was from whence it proceeded; and 
that other m may condenſe and become a viſcous Bo- 
dy like ſoft Wax. . x 

9. While the Oyls are concreting in the Bowels of the 
Earth, and after they are concreted, their Pores may be 
filled with a foreign Matter which is in them, 
as, for Inſtance, that of the ſeveral volatile Salts; and by 
this Means, the ſubtle Matter of the firſt and ſecond Ele- 
ment being no longer able to enter into theſe Bodies in 
ſo great a Quantity as before; they will fo far loſe their 
Liquidneſs, as not to recover the Agitation of their Parts 
but by the Help of a confiderable Heat: Thus their 
Nature will be altered, and they will become hard, and 
very heavy Bodies, ſuch as Mineral Sulphur, and the ſeve- 
ral Sorts of Bitumen taken out of the Earth, 


IK Cp. 


into 4 4 
Nous * 


Nat are of 
Mineral Sal- 
phur, and of 
the ſeveral 


Sorts of Bi- 
zumen. 
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CHAP. VI, 
Of MET ALS, 


I. M A LL Bodies which are taken out of Mines are cal- 
tal ind Mi- F'A. led Minerals in general, and they are commonly di- 
ſtinguiſh d into two Sorts. . The firſt Sort are all thoſe that 
will melt in the Fire, and can be forged upon an An- 
vil, and theſe are called Metals ; the other Sort, are thoſe 
which have but one of theſe Properties at moſt, and 

they are called by the general Name of Minerali. 

2. That 2. The Metals are, Gold, Silver, Lead, Copper, Iron, 
— — 2 == to _ we _— — — or being 
1 it be generally liqui not ca i 
225 — For we = i in the Rank of bee becauſe 

there are ſeveral Ways of making it ceaſe to be liquid, as 

for Example, by expoſing it — to the Smoke of mel- 

ted Lead. It is concerning Bodies only, that I in- 

tend to ſpeak in this Chapter, and ſhall reſerve what I 

have to ſay of Mizerals to the next Chapter. 5 

-e 3 And firſt, it is to be obſerved, that though Salt be 
2 29 in its own Nature very fixed, yet this does not at all hin- 
2 der but that it may be moved with a very great Veloci- 
ty not only whilſt it femains in the Pores of the Earth, 
where it is firſt formed, and where it muſt have as much 
Rapidneſs as the firſt Element of which it is compoſed ; 
but alſo when it paſſes. out of the Pares of the Earth into 

other Pores which are a little bigger, if no other Matter 

but that of the firſt Element be ſuffered to ſurround it: 

For then, when it has loſt a great Deal of its Motion, it 
will acquire it again, for the ſame Reaſon, that we ſee 

Water does, when it is mixed with Lime, and enters 

into the Pores of it. What I have now ſaid of the Parts 

of Salt ſingly, is to be underſtood alſo of the Parts of 

Salt, Water and oily Subſtances mixed together. We ap- 

prehend therefore, that all theſe may be moved together, 

and go along through ſuch very ſtrait Paſſages, that 

they have no room to turn either to the Right Hand or to 

the Left, but only to move directly forward all together; 

whence it follows, that being at reſt with reſpect to each 

other, they will form thoſe little hard Bodies which we 


imagine to be the component Parts of Metals. N 


odio as doh we ts. os; ae a a ©. bots; th 1... 2-8 


II. 
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4. It is to be obſerved further, that theſe Sorts of lit- 


By 


4+ That 


tle hard Bodies, muſt y be formed very deep in — __ 


the Earth, where the it ſelf is very ſolid, and Bel. 
where ſuch Sort of Bodies as are neceſſary to form them Ci 


muſt 2 be found; rather than towards its Su- 
Cles, W 

iſtance from each other, that the Air and a great many 
other Bodies differently agitated, can get in betwixt them 
and hinder them from generating any thing that is fixed, 
as the component Parts of Metals muſt be. 

5. Now it is eaſy to apprehend, that the Vapours and 
Exhalations which aſcend out of the Bowels of the Earth 


re its Parts are diſunited, and at ſuch a a 


Tele 


bromght to the 


with ſome Rapidity; may ſometim .th . ; 
ome Rapidity; may es paſs through par Saperficies of : 


ticular Places, which though they be indeed very 

et may be wide enough, compared with the ſmall 
Parts Metals which are brought thither out of thoſe 
Pores in which, as in ſo many Moulds, they were formed 
and lodged. By this Means, theſe ſmall Parts are he 
up very near to us, and ſtopped in the Sand and other 
Parts of the external Earth, which is within our Reach, 
and which Mens Curioſity have led them to ſearch into; 
and being lodged there, they compoſe thoſe Veins of Me- 
tals which are afterwards refined by Art. 
6. When the Parts of Metals are mixed with an ear- 


' 6. That * og 


Fire is not 


per to fetch them out and to refine the Meral, — © 
cauſe it will eaſily diſperſe all that which is not metallick — 
But if the fame Parts ſtick in any Matter which is very Tee Aa- 
hard, and whoſe Hardneſs they increaſe by filling up its er. x 


Pores; it will be to no Purpoſe to make uſe of the Force 
of Fire in order to diſc theſe Parts; becauſe 
Fire will not diſperſe any Matter which reſiſts it very 
much, without corrupting at the ſame Time and reducing 
into Smoke a great many of the metallic Parts. For 
this Reaſon when any valuable Metals, ſuch as Gold or 
Silver, are to be ſepargted from any tetreſtrial Matter 
_ is very hard, there muſt be ſome Artifice made uſe 


7. But whatever the Manner of refining Metals be, 
the Metal it ſelf cannot but be very heavy, becauſe the 
Parts of which it is compoſed, being very groſs and ſolid, 
that which is compoſed of 'them, muſt conſequently be 
very weighty; and for the ſame Reaſon it muſt alſo be 
ſo hard, as not to be made liquid but by Means of a 
violent Heat. 

8. Howe- 


7. Of the 


Harane(s 
— f 
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8. Howe 11 that the Parts of a Me- 
„ tal may be ſo ſmooth and fo well poliſhed, and alſo 1 of 
Aver ſuch a * — that they can touch one another in a very 
few Places only: In this Caſe, 2 — — 
liquid Body, becauſe the Matter of the 
ko mewn — on Element, 
ill continue to flow amongſt chem, o them in 
ſome kind of Motion. 21 
g 9. _ Obſervation is very. wel worth remarking ; 
ir differs becauſe it explains to us chat particular Quality which 
2 makes de ue, un aer J. And as 
bebe the ences obſerved in Metals, we may affirm 
3 — — in this; that their com- 
Kos! r Pars are of different Bignels of different Soli 


igures. 
10. That 10. It is therefore no Contradiction in the Nature of 
; by to the Parts of ſome cheap Me- 
other Parts of Matter, which may cauſe them 


„ 


Fim r, tt AO ©. 


— i 1 nnn MM. S_— __ x — 


4 

with for, and which for of tht Protein he de 

clared that they have found. - 
11. But 11. But becauſe we do not know particularly uber the 
- Figure and Bigneſs of the ſmall component Parts of Me 
a the tals and ocher Ingredients which go to make ſuch a 
IP, Tranſmutation, are; neicher is the of them 
ns, 55 1 as yet found out; we muſt think, that if it be 
| — ——— have now and then converted 
Lead into Gold, it was by juſt ſuch a Haxard, 28 if 2 
Man ſhould let fall a handful of Sand upon a Table, 


rang 
Dr It 
is therefore great to attempt to find out ſo Tee 
. Socrer by Reakan it; 2 ů—ů 
more certain than thar the Perſon, who 


hit upon it by — in 222 TIT 
periments, will be ruined 


4 I 1 * * * - * 
* : , 4 | - : #7 er:: C21 1 5 12. 5 
n . r 
»\ | 8 « — 4 f — 4 5 - „ ', 
- . 4 4 N e » * 


er, tee. It is ths benen 1 Phznomens of it are 
Parti 5 to be explained, in Clerc's Phyſicks, 
Book II. Chap: 4. Sect. 39. 
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that the Interſtices which are left between them, make a 


| — the Edges of Tools to enter into it, and conſequent - 


then it is not ſo eaſy to account for the Experiments of 


and makes is to be dillolyed by 


Chap. s. of NaTyRAL PHILOSOPHY, w_ 
-. 42:\Now if we conſider that the Parts of Metals are 12 
very ſolid, we muſt conclude, that they will reſiſt the Metals ſong 
Acton of Light, and conſequently reflect i it with its whole 
Motion; whence it follows, than when Metals are well 


pales they ought rather to appear bright than colour» 


13. However, Gold and Co entre, : 
52 to be of a peculiar — 4 — one looking yellow 6 — 
and the other red. But this may proc i — Copper are of 
hence, that the component Parts, which conſiſt of 1 
metallick Particles aſſociated together, ee 
bigger than the component Parts of other Metals, and 


conſiderable Alteration in the Reflexion of the Light, 
And indeed if there be as much Pains taken to burniſh 
Gold, as is taken to burniſh Silver; that is, if the Party 
of the Gold which ſtick up bigheſt, be ſo ground down 
by what Artiſts call a Blogd-Sztone, and, be made as level 
as _ Micro Reſt; „ Gold be then yu 
ypon A 8 appear very r 
uneven, and like à great Number of little Mountains 
on each Side with their Valleys betwixt them; the 
Situation of which is ſuch, that if the — be reflected 
ont the Tops of them to any particular Place where 
Eye is, there will be none reflected to & m Or 
* . their ſmall Superficies. 
This 2 Interruption which there is ; between hs. 
Parts of Gold, is the Reaſon why it will very freely per- at 2 


2 it is eaſier cut than other Metals. | 
t may without doubt be conceived, that Metals 15. What 

—— all thoſe Properties which we have mentioned, . —. 
d yet their component Parts not be made up of thoſe is confirmed 


Chymical 
articles which we have faid they are made up of: BA . 


Chymiſts, who by the Reſolution of Metals, can draw, 
Salt and Sulphur out of them: So that the Operations f 


Chymiſts help to ane what we have advanced. - 
x6. Buy 


1. Are bigger than the component 1 A exia, which will not diſ- 
Parts, &c.) See the Notes on ths. is No arr. See the Notes on 
Ch 
18 


XXII. Art. 18. of the firſt _ 37 22+ Fart I. Axt. 17. * 
2. Interraption which there is, & 


{56 - 


— TY 


Ye 7. Further, it is not poſſible to conceive, that when 
Metals a 


bave been 


forged are 


harder to 


ROHAULT's SYSTEM Part III. 
16. But however this be, we cannot but think that 
the component Parts of Metals are long; otherwiſe we 
cannot underſtand how Metals ſhould be ſo ductile as 
they are, whether they be 1 forged u 


an Anvil, or 
drawn through a wire-drawing Iron; — — 
poſe them to be — long, it is eaſy to conceive, that 


when are ed on one Side, t will flip- ſide- 
, ſu — — quite nee Big uf 


Piece of Metal is continually preſſed upon one Way 
the Partsof it ſhould beable tolye croſs; on the contrary, 
we cannot but think, that they muſt neceſſarily ſo order 


| — themſelves as to place themſelves by each other's Side, 


"> 


7H 


hard. 


5 


and correſpond Length-ways to the Length of the whole 


Piece, — will make it eaſier to bend that Way 


than other; And this agrees with Experience; 


for Meta which are beaten into Rods upon an Anvil, 
or drawn into Wire through a' Wire-Iron, are very 
ftrong Length-ways, but Breadth-ways they are many 
Times eaſier to break than Workmen would have them. 
_—_ obſerve Strings in them, as in the Slip of an O- 


18. Theſe Strings ought not to be in Metal that is caſt 
and has not been forged: And ſo we find that caſt Metal 


to is as ealy to break one Way as another. 


19. Steel, which is nothi al bu ne Irons exp 
ble of being made the hardeſt of all Metal The 


of making it ſo is this; only to heat it red-hot in the Fire, | 


and then throw it all at once into cold Water; and this 
manner of hardning is what they call tempering it, and 


by this makes it capable of cutting or at leaſt of breaking all 


.. Sorts of Bodies without Exception, even Diamondsthem- 
- ſelves: For it is certain they will break in Pieces witha 
© ſmall Stroke with a Hammer if it hits right. 

20. In order to account for this Effect (which per- 
haps is one of the moſt admirable, and doubtleſs one of 
the: — uſeful Properties that we know) we muſt ſup- 
poſe that the Heat of the Fire, which makes the Steel 
almoſt ready to melt, puts the ſmall Particles, which 
each component Part is made up of, into Motion, and 
WY the Particles of the two neareſt compo- 


. nent 
Forged an Inches Breadth each Way.” Plin, 
0 1 G nn af 2105 | Book 3 — 2 5 —— 
4 is ſpread into ſeven 22 ' the Dutt of Gold, See Chap. 
* fifty Leaves and above, of four OR" Art. 10 and11. 


FF 8888888 8580 


o 


„ : %. at. 5 


Aa 


Clap. d. of NaTvRAL PRHITO sd 273 
nent Parts, (whoſe Diſtance from each other was very 

ſmall, though far enough) to approach a little nearer one 

another, ſo that the Metal becomes more uniform than 

it was before; after this, being caſt on a ſudden into the 

cold Water, the metallick Parts 1 loſe the Motion they 

were in, before jthey have Time to gather together a- 

gain into groſs component Parts, with conſiderable Inter- 

vals between them: Whence ir follows, that the Points 

or of Gravers and the Teeth of Files can only {lip 

over them- without entering into them, 28 

21. And in order to reduce tempered Steel to the 21. Hew 
State it was in before, we need only heat it red-hot again ;: fe ehis - 
in the Fire, and let it cool gradually; for then the Parts Hardeeſs. - 
which were uniformly joined together, will have Oppor= 
tunity of reuniting in a great many little Maſſes or Grains, 

and leaving as large Intervals between, as there was be- 

fore- the Steel was tempered. 5 

22. Iron is capable of being hardened almoſt as much 22. of 
as Steel, provided it continues in the Fire longer than 5"**""s 
Steel, before it be pur into cold Water, and the Reaſon why acer Me 
why it-muſt continue longer, is, becauſe its Parts are «4s came 
more fixed; and of this we have a ſufficient Proof, be- 2 
cauſe Iron is harder to melt than Steel. But other Me- 
tals cannot be tempered in this Manner, at leaſt by them- 
ſelves without any Mixture, becauſe a violent Heat, can- 
not put their Parts a little in Motion, ſo as to range 
them 1 without quite ng them. 

23. {we ar — « mo and Tin * 
is hard and brittle, though each of theſe Metals { — 
— is eaſy to cut, and will eaſily bend without — 4 or 
ing; the Reaſon of which is, becauſe their gifferent Parts bene l 
being uniformly mixed together, unite in very ſmall Maſſes 
or Grains; whence it follows that they cannot be fo cloſel 
connected together, in the ſame manner as a Wall bui 
with ſmall rough Sone is not ſo compact as one built 
with large cut Stone: And for the ſame Reaſon, the In- 
terſtices left betwixt them, are not large enough for the 
Edges of Tools to enter into, ſo that can only {lip 
over them, without looſening any of the Parts. sunt. 

24. We obſerve alſo, that Metals are very ſubject to * Thes 
Ruſt; Now Ruſt is nothing elſe but a Diſorder of = on” 
their Parts, cauſed by the Action of ſome ſtrong Li- as — 
quor, which is in great Agitation, the Parts of which 07 of the 
get into the Pores of the little Maſſes, like ſo many p. 


Wedges; 


1. Loſe the Motion, Cr.) See Hoot's Micrography, Obſerv. 9. 


— 


| * ROHAULT's STE Part III. 


— And becauſe theſe Pores are ſmaller in Iron 
and when they are tempered than when they are 
not, and for that Reaſon it is then more difficult for o- 
ther Bodies to enter; we likewiſe conclude, that they 
ate not ſo ſubject to Ruſt. Ear e 4 

25. That 25. It is tq be obſerved alſo, that the ruſty Particles of 
—— Metals are not entirely corrupted. For thoſe which 
wor always come off of Copper, for Inſtance, which we call Verde- 
== --1 Fug greaſe, may afterwards be converted into Copper a. 
— 736. That Verdegreafs which is made of Braſs, ſhould 
the Reſt of afterwards be converted into Copper and not into Brals 
Ba e is no way inconſiſtent with what has been faid : For 
ſame, Braſs is not a real Metal; but only a Compoſition of Cop- 
per, and a certain fuſile Stone call'd Lapis Calaminarit, 

mixed together in the Fire. And it is probable, that 

the Verdegreaſe is made only of the Parts of the Copper 
3 of the Lapis Calaminarit, which is mixed 

4 it. 8 3 

"45. The 27: T ſhall finiſh what I ed to ſay concerning 
= #91 Metals with an 1 f we Artifice made uſe of 
and Sitveri by the Spaniards in Peru, and other Parts of America, to 
| ſeparate the Gold and Silver, from the Dirt and Stones 

ich theſe Metals are found mixed with. Firſt, t 

beat to a Powder in Mortars, the hard Stones whic 

they dig out of the Mines, then they pour in as much 

clear Water a8 is ſufficient to make a very ſoft Paſte; 


Which * 5-mn with a little Salt and kſilver, and 
then they beat them = thy ye for a erable Time. 
After this, they waſh the Mixture in ſeveral Waters, which 


/ © ſeparate all that is not Metal from them, and the Gold 
or Silver appears at laſt like an Amalgama, as the Chy- 
miſts call it, with Mercury, which is afterwards made to 
evaporate with a moderate Heat: And then the Metals 
become like Aſhes, which they turn into Ingots, by melt- 

inp them in a Crucible in a very fierce Fire. 

28. The 28. This Method of refining Gold and Silver; is very 
Reejon of ,, Ealy to apprehend; For it is evident, that the whole Se- 
' -cret is nothing elſe but to break the ſmall Incloſures, in 
| © Which the Particles of the Metals are contained; and the 
Water and Salt do the ſame Office here; as the Water 
alone does, when dry Plants, out of which we would 
draw Oyl, are ſteeped in it. And as to the Quickſilver, it 
ſerves to unite and gather together a great many Parts of 
theſe Metals, which would otherwiſe be in Danger of 

tunning off with the Water, as they are waſhed. 
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C HA p. VII. 
Of MINERALS. 


HERE are a great many more Things which bed 1. 7%, 
12 be explained in Minerals than in Metals, and e 
there are alſo a much greater Number of them. For more T 


we teckon but ſeven Metals, whereas there are an e 


imumerable Quantity of Minerals; I ſhall here ſpeak je2 w Ai 

only of what ſeems to me moſt probable with R — 

to the Nature of thoſe which are moſt common. bar N 
2. Though : thoſe Places in the Earth where Metals 2. How 

are formed are very much preſſed _ by the” Weight 574 of 

of all that terreſtrial Matter which is betwixt theſe are formed. 

Places and the Surface of it, yet thoſe Parts which are | 

near the Surface are fo little 7 upon, that they 

are ſeparated from one another by an infinite Number 

of Chops and Chinks, which are open every Way, and 

which give a free Paſſage to Vapours and Exhalationss 

and to a. great many other Parts of Matter which are 

put in Agitation, by the Heat which is in the Bowels 

of the Earth: And becauſe it is the Property of Exha- 

lations to mix themſelves very eaſily with thoſe very fine 

terreſtrial” Particles, which they themſelves looſen, they 


muſt . a great many little Heaps, the Parts of 
er having been differently agitated amongſt 
each other, will agree to move all the ſame Way at laſt, | 
which will cauſe them to be at reſt with reſpect to one 
another. - After this, the Body which is thus 2 
̃ ving 


1. Thoſe Places in the Earth where | © nine Foot, ſoft white Clay nina 
Metals are formed, &c.) There is a| + Foot, Sand eight Foot, Earth four 
very remarkable Paſſage in Yareni-| Foot, Sand, upon which the Houſes. 
ur which ſhows us the inward Con- | © at Amſterdam are built on Piles, 
ſtitution of the Earth for a conſide | ten Foot, Clay two Foot, white 
rable Depth, which becauſe it is very | © Gravel four Foot, dry Earth five 
well worth Obſervation I ſhall here | © Foot, muddy Earth one Foot, Sand 
tranſcribe. « Upon digging the} © fourteen Foot, ſandy Clay three” . 
Earth, ſome dime ago at um- Foot, Sand mixed with Clay five 
ferdam, two hundred and thirty | Foot, Sand mixed with Sea Shells 
two Foot deep, in order to make | © four Foot, after that a Clay Ground 
*a Well, the following Sorts of to the Depth of a hundred and 
© Earth were obſerved : Garden- | two Foot together, and at laſt Cra- 

© Mould ſeven Foot, black Earth fit | © vel for thirty one Foot more where 

© to burn, which they call Turf | « the Digging ended. Varenins Gre< 

© (though it is not the true Turf) graphy, Book I. Prop. 7. 
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having © Force ſufficient to put the Matter which fur. 
1 i rr 
Motion to this Matter, and at laſt be at Reſt, being 
formed into a + ax very nearly round. And this, in 
my = pe is the Method in which 2 Grain of Sand is 
formed, and in the ſame Manner innumerable Grains 
| may alſo be formed. | 

3- The 3. Theſe Grains are heavy, becauſe are compo- 
r ſed of terreſtrial Matter, and they are hard becauſe 
Sand, without Motion : T0 of be tranſparent becauſe 
; the ſmall Globules of ſecond Element, by which 
they were agitated at firſt, keep open the Pores for them- 
_ ſelves to paſs through: However, theſe Pores are not 
ſo many, but that there are a great many ſolid Parts alſo 
to reflect the Light; and becaule their Superficies are of 
different Roughneſs and differently uneven, this cauſes 
ſeveral Modifications of the Rays of Light, and makes the 
Grains of Sand to Toy of all thole different Coloun 

which we obſerve in them. 8 
4- h 4. The Production of Clay is not at all different from 


— Clay is pro- that of Sand; only we muſt add, that the Particles of 


_ Clay are vaſtly ſmaller, ſo as to leave very little Inter- 


ſtices between them, by which Means it is very difficult 
for 1 to penetrate them. 
„ The 5. Becauſe the Parts that are brought up out of the 
Reaſon of the Earth are not at all exactly alike, nor every where in the 
ſeveral Sorts ſame Quantity; and becauſe alſo the Vapours and Exha- 
E55. lations which bring them up, are not the ſame every 
where ; it evidently follows, that the Grains of Sand 
and Clay, cannot be of the fame Bigneſs and Quality e- 
60. Tough ſingle Grain of Sand be tranſparen 
6. ** every e Grain © tran t. 
— yet a great Number of them together compoſe an o- 
$7anſparent pake Body: For the Light in ng through them 
1 going ſeveral Times out of Air into Sand, and out of Sand 
0 into Air alternatively; every Superficies reflects ſome 
of the Rays continually, ſo that at laſt, there is none left | 
to go on that Way which they at firſt tended. 
How 7. Now if the Matter of which a ſingle Grain of 


3 
| = 2 N Sand meets together in ſo great a Quantity as 3 


ene à Mais of any conſiderable Bignels, this Maſs 

produced, tranſparent, and according to the Degree of Hardneſs 
which it has, and the particular Rangement of its Parts, it 
will either form ſome Flint-Stone, or Cryſtal; or Dias 


- 
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8. Though all theſe Bodies are very hard, yet they muſt 8. . 
notwithſtanding that, have been originally liquid: And that 9% > 
they were ſo appears from hence; that they are all of pat ave Fe. 


them of that F igure which Drops of Liquor of the ſame #4: of ſi 


3 ought to = Cots from henee, that when a — 
t many Pieces are found together, as 
ach aa are in the Mountains of Swiſer/aed, and in, tho 
in the Milaneſe, they are all of the ſame Figure that little 
Balls of Paſte laid one upon another and preſſed together 
their own Weight might be: For as every Piece of 
ryſtal, is ſurrounded and compreſſed betwixt fix others, 
ſoit is ſqueezed into 1 a Body with fix Sides very nearly e- 


on It may alſo happen, that ſome metallick Parts may . 9- Hw 
mix themſelves with the Matter of which all theſe are Sand, 
cotnpoſed ; and if ſo, this will cauſe the Light to have par- lors are ge- 
ticular Modifications given to it, as it falls upon or paſſes e. 
through them, and then the Rays may excite the Senſa- 

tion. of different Colours in us: Wherefore inſtead of 

Cryſtal, Flints, and Diamonds, we may have Emralds, 

Agats, s, Rabies, Saphirs and ſuch like Jewels. 

10. t is here ſaid concerning the Formation of 10. A4 Gn- 
theſe Sorts of Bodies, may be confirmed from hence, . 
that N _ * 2 Nature, cannot make Vr, 2 
or artifici „ without a large Quantity either of 7s.” 
Sand or Flint Willelved by a 2 —— — = melti — 7 
of which is promoted by the Aſhes of Kal, or Fern, 
ſuch like Plants which contain a deal ofSalt in 
them. And Enamel, which reſembles precious Stones, 
cannot. be made without adding a little Metal to the 
Matter of which it is compoſed, . which would other- 
wiſe be only Glaſs. | 

11. But it is to be obſerved ; that in order for Cryſtal tt. 7h 
and ſuch like tranſparent Stones to be formed and gene- ©2// 2 
rated in the Bowels of the Earth, they muſt not firſt be Gains of 
hardened into Grains of Sand: For though ſuch Grains e 
might afterwards be ſoftened in the Bowels of the ""** 
Earth, they could never unite together again, without 
leaving ſome Interſtices berween them which would 
hinder them from being tranſparent. 

Vol. IL. L 12. It 


1. A Body with fix Sides very 1 * ſo perfectly ſmooth, as not to 
wearly equal, &c.) © It is not eaſy 
« to find out a Reaſon why it is ge- ever. Pliny zy. 2. But for the 
e nerated with ſexangular Sides, and | Reafon of this, See the Nores on 
* the rather becauſe the Points areof Part I. Chap. 23+ Ar: 32» 

« different Sorte, and the Sides are 


« be imirared by any Art whatſoe- 
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12. How 
Flint-Stone 


is formed. 


13. 4 
Proof that 


there is ſome + 
Matter which 


anites the 
Parts of 
Stone. 


14. How 
Stones are 


Produced. 


15. How 
Marble is 
produced 


5. 


16. That 4 


_ great many 


Effects are 
Jalſely aſcri- 
bed to ſame 
Stones. 


| ROHAULT': STE pal. 

12. It is not eaſy to underſtand how Grains of Sand 
ſhould be ſoftened, but they may eaſily be joined to each 
other by ſome terreſtrial Matter which gets into the In. 
terſtices that are betwixt them, and ſo compoſe a Flint. 
Stone. | | 
13. There is no doubt but that in ſeveral Parts of the 
Earch. terreſtrial Matter is carried up along with the Va- 
rs: For we ſee that the Waters of à great m 
Fountains, though are very clear, * yet contain fi 
a Quantity of theſe Exhalations that in Time they gz. 
ther together into a large Heap. Thus the Waters of 
the Fountains of I and Arcueil, contain ſo great x 
Quay of them, that they ſtick to the concape Super- 
ficies of the Pipes through which they run, and form a 
Sort of Stone very hard and heavy. 150 

14. When the Parts of Clay are thus faſtened 
ee in and fills the Interſti 
ces, they compoſe Stones; which have different Qualities 
according to the particular Nature of the Clays whichare 
found in different Countries, and that of the Matter 
which unites them. This appears from hence, that we 
find Stones in Quarries, where ſome Years before no- 
thing was digged up but Clay. 

15. There is no Difference between the Production of 


Marble and of common Stone, but only this; that the 


Clay out of which it is made, conſiſts of much ſmaller 
Parts, which lie a great deal cloſer to each other, and 
conſequently the Interſtices between them, are more ea- 
fily filled by the Exhalations which ſtop in them; ſo that 
adage on as is more cloſe and compact than other 
Stones. V = muſt be very hard and capable of ta- 
a Poliſh. 
"0 rom the Nature of Stones both precious and 
common which we have here laid down, I don't ſee how 
we can deduce certain Properties which are mentioned 
by the Writers of Natural Hiſtory : As, for Inſtance, 
that a Blood-ſtone, worn by the Perſon who has the Bloody. 
Flux, will ſtop the Diſtemper, and that other Stones will 
cure other Diſtempers. And therefore we find by re- 
cated Experiments, that theſe Sorts of Properties are 
falſely aſcribed to the greateſt Part of theſe Stones. But 
it is not ſo with reſpect to the Load. ſtone; for almoſt all 
the Properties thereof related by the Ancients, are 


« Tet in ſuch ity them, See 8 
3 = a quantity of Sc.] See the Notes below os 
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found to be true; and we have moreover found more N 
ſurpriſing Things in it, than were known to the Ancients; 
but ſo extraordinary a Subject, demands to be treated 


bf the LOAD-STONE, 


Tae Stones, which are very much of the Colour . g, 


» T8 


of Iron, but much harder and heavier, are taken out n whence 
the Tron Mines; they are not all of the ſame Bigneſs, it is caten, 

nor of the ſame Figure; for they are found of all Sorts 

of Figures; and of different Ve The firſt Effects 

taken Notice of, were ſo ſurpriſing to all the Philoſophers, 

that it was impoſſible to have foreſeen ſuch, upon their 

Principles 'of Reaſoning: But not to contend with them 

how, concerning the little Foundation they had to go up- 

on, and to how the Strength of what I formerly | 

down in the firſt Part of this Treatiſe, I ſhall do here aa 

FI were the firſt that had made any Obſervation about 

the Load-ftone. And in the firſt Place I ſhall reckon 

ſome of its Properties, which I ſhall content my ſelf, with 

onl or am dagger Reaſon for; and after that, I 
endeavour to eftabliſh the Truth of my Conjecture; 

by ſhowing thar all the Conſequences that can be drawn 

from it, agree with Experience. | | 

2. The firſt ſurpriſing Thing in the Load-ſtone, and 2. 7 
which perhaps was firſt found out by Chance, is, that if 1, t,, 
it be placed at a certain Diſtance from a Piece of Iron, — 
the Iron will move out of its Place, and and join it 
ſelf to the Load - ſtone, and that fo ſtrongly, as will re- 

— ſdtne Force to ſeparate them from cach other again 
thus it is ſaid, that the Load -· ſtone dra4vs Iron. 

3. Now in order to ſee if this Attraction be Reci- 3- Tu 
procal, we muſt contrive that the Stone may be eaſily — 
moved, which is done by putting it on any light Thing fore af. 
in the Shape of a Boat, and then letting ir ſwim on the 
Water. After that, if we hold a Piece of Iron at a cer- 
tain Diſtance, we ſhall ſee the little Boat move on the 
8 and the Load; ſtone come and join it ſelf to the 
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That 4. The carefully making this Experiment; has occaſioned 


4: That 
the Load- . | | 
the Diſco of another Property of: the Load-ſtone 
2 as lurprifing as any of the former: and that is, that 
its Poles and when the Load-ſtone is alone in its Boat, and at Liberty 
one partics- to place it ſelf in that Situation which is moſt convenient 
larSitnation- for it, it always has a Tendency one particular Way, and 
turns it ſelf towards one Part, and oy that New 
to affect one particular Situation in the World. For it 
always turns ane of its Sides towards that Part of the 
Horizon which we call the North, and the 
Side to the South: And theſe two Parts of the g 
ſtone are thoſe they call its Poles, and the ſtraight Line 
which is ſuppoſed to go from one Pole to the other is 
Fs 
F. That 5. One o m i perti | 
on daes, ſtone yet, is, that it A ate da ſe Properties now 
zicates its mentioned to the Iron which touches it, or which comes 
2 to within ſuch a Diſtance of it: Inſomuch that a Piece of 
Iron which has been touched by. a Load-ſtone, or which 
has paſſed very, near it, will lift up another Piece; and 
bas alſo its Poles, which turn towards the ſame Parts of 
the World that the Poles of the Load-ſtone do. For 
© Inſtance, a Knife which has been rubbed upon a Load. 
ſtone, will take up Needles and Nails of Iron or Steel, 


and the Needles of Mariners will turn -to- 
wards the North and South, and the Extremities of them 
will point to thoſe Parts. 


6. 74a: 6. Upon this Occaſion, I ſhall make ſome Obſerve 
— —— on tions that are of great Importance. And the firſt is, 


Power to lift that a Knife rubbed upon a Load-ſtone, will have more 
- /arger or leſs Power to lift up Iron, according to the Part u 


| Lo >< which it is rubbed ; and that it will lift up moſt of all, 


i: betouch- When it is rubbed upon one of the Poles, and moved up- 
edmone p2r- on it Length-ways from the Handle to the Point. Thus 
ner. if the Body G repreſents a Load-ſtone, the Poles of 
Tab. XIV. which are A and B; the Knife CD will acquire the 
Fig 6 greateſt Force of all to lift up Iron, if it be drawn alo 
the Line FE, ſo that the Part neareſt the Handle, tou 
the Load-ſtone, and the Poinr touch it laſt. 
17435 7. The ſecond Obſervation is, that if, after it has been 
wardsrubbeq touched upon the Load-ſtone in this manner, and acqui- 
ehe contrary red the greateſt Virtue to lift up Iron, it be rubbed the 
belt, contrary Way, that is, if it be moved upon the ſame 
irtne which Pole of the Load-ſtone, from the Point to the Handle, 


it had acqui- we ſhall with ſurpriſe find, that it will in a Moment * 


red. 
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al the Virtue which it had acquired, and not be able to 
A uf an) Tron at all. | 
8. Theſe Obſervations regard the Attractive Virtue of 8. That the 
the Load-ſtone as it is called; but as to the Directive Jon of the 
Virtue, that is, the Virtue by which it it ſelf in a; gen i 
particular Situation with reſpect to the Heavens; it is to fe to thar 
be obſerved firſt; that the Point of the Needle of a Com- 8 
which has been touched upon one of the Poles of a which 1h: 
turns to the oppoſite Part of the Heavens Pole ir i: 
Ach the Pole it Gf arts to. For Inſtance, if one asg 
gad of the r 


9. We may obſerve further, that what has been wrote 9. 2 
1 P 5 Point of the Needle E 


That the the Needle 
upon the Load- tone and turns b rwrns 
Ek he North, —— itſelf up towards th ePole-Star, co the 
isnot true; but on the contrary, it bends towards the , #*- 
Earth, —be on Side was 3 the 1 wards the 
10. eedles in es are by no Means pro- £-r: 
to ſhow us how much — de Age the North- the ene 
oint towards the Earth is, becauſe their Center of of «his buci- 
1 is a great Way below the fixed Point upon which ien in 
„ Wherefore x cauſed a Needle to be made 
Ktraight, and trough the Middle of it I put a ſmall 
Buk-Wire at right Angles to it, which ſerved to ſupport 
the Needle upon two ſmall Pivors, in the fame manner as 
the _— of a Ballance is 9 by the Handle; both 
ge mart heavy at ſo that it continued ex- 
ibrio, but after it was touched by a Load- 
red, ds placed in the Plain of the Meridian, the Pole 
which was turned towards the North, weighed down on 
4 ſudden, and did not ſtand till till it inclined to the Ho- 
ron near ſeventy Degrees. | 
11. Theſe are ſo many of the Phznomena of the 15. ar 
Load-ſtone, as are a ſufficient Ground for us to argue te Things 
upon, in order to find out what the true Nature of it ' ſoup i ſo 
5; and that there may be no Miſtake, we muſt take care Land fene, 
not to mix our own Prejudices, with the Facts and Ex- 977 47,90, | 
periments. Wherefore, to ſpeak ſincerely, and not to be cal Motions 
2 ſty in judging, we muſt freely own, that all the 
iments which have been made of the Load-ſtone, 
which have raiſed our Admiration ſo much; are no- 
thing elſe but local Motion: Thus, for Example, when 
we ſay that the Load-ſtone! draws the Iron, we can 
diſcover nothing elſe by our Sight, but only that the Iron 
moves locally towards the + ; fo likewiſe, when 
| we 


we ſay, that the Load-ſtone ha a Tendency to one per- 
ticular Situation in the World; all that appears to 8 | 
that when it is out of- this Situation, it moves it ſelf - | 


cally till it is got into it, and then it onti at reſt. | 
This being grantods we may affirm. with Truth and Co. Ml 
fdence, that to ſearch: out whenęe the Properties of tho 
Load - ſtone proceed, is; nothing elſe, but only propoſing, to 
our ſelves to ſind out the Cauſe of certain local Motions 
which are made when the Iron is placed near the Load. | 

ſtone, or the Load - ſtone near the Ion 
13.7% 12; And in order hereunto, if we look back to tho 
general Conſe general Cauſes of Motion, that is, if we examine What 
of Mee: that is which makes a Body which was not in. Motion 
to begin to move, we ſnall find that Philoſophers gene- 
firſt of theſe! we can clearly conceive, and it follows 
from this Principle, acknowledged by every Sect of Phi. 
. .  Joſophers, That the Part: of Matten ave impenetrable by 
each other, and: that a; Body cannot move towards amy cer · 
tain Place without puſhing for wand ar diſplacing other Bo. 
die which are in its Way, <. ol 
. 13-Thar 13. Attraction, taken in the Senſe. of Philoſophers for 
il, Caf a particular Cauſe of Motion, different from Impulſe, is 
| of Marion, As was before obſerved, a Thing very obſcure, or rather 
= 2 Thing that we have no Idea of. For though we may 
imagine that there are ſome particular Sorts of Motion 
which may very well be explained by Artractiom; yer this 
is only becauſe: we careleſsly aſeribe that to Attractin, 
which is really done by Impulſe, Thus when we fay that | 
| a Horſe draws the Chariot to which he is harneſſed, it 
/ s really no more than this, that the Chariot is ſo faſſ - 
ened to a Collar, that the Horſe cannot bear forward but 
he muſt preſs upon the Collar, and N move | 

the Harneſs and Chariot which are fixed to it. So like- 
wile, there is no Difficulty in the uſe of Syringes, Pum 
5 Syphons, when we once come to underſtand, that t | 
otion of heavy Liquors upwards is really done by In- 4 
14+ 1 #8 | 14. I do not now undertake; to prove that the A.- 
grotable that traction ſpoken of by Philoſophers, is a Thing purely 
har y Dj 


he Effet? « . 
4 Had. chimeri 


| axcedby which we can ealily underſtand; I ſhall therefore make 


ver) * . . . 
uur. uſe of Impulſe only, for the Explication which I intend 
l to give of the Properties and Effects of the Load · ſtone. 


Ler ds imagine then char when tho Iron moves - 
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wards the Load-ſtone, or the Load-ſtone towards theIron, 
that it is becauſe there is ſomething which impels theſe 
Bodies towards each other; and becauſe it is very uſual 


els thi or 
the Load-ſtone towards the Iron, is a third Body, or ra- 
ther a certain Matter which is in Motion, and which is 
very ſubtle, becauſe it cannot be perceived by our Senſes. 
15. Though we are at Liberty to ſuppoſe ſuch a ſub- 
tle Matter as this, yet we are not at Liberty to aſcribe 
what ſort of Motion we pleaſe to it. The particular Si- 
tuation which Load-ſtones or Needles rubbed on Load- 
ſtones take, they always turning to the North or South, 
forces us to acknowledge that this Matter either moves 
from North to South, or from South to North, or per- 
haps both Ways. Further, the Inclination of the Nee- 
de after it is touched by the Load-ſtone, whereby it 


* 


157. How 


this Matter 
is moved. 


tends towards the Earth on the North Side, muſt make 
us think, that the Matter which moves from North to 


South, moves upwards, and that the Matter which moves 
from South to North, moves downwards. 


16. All this might paſs only for Conjecture, if we had 16. Net 
not elſewhere ſhown, that there muſt neceſſarily be ſome = — 


Matter which has theſe Properties. For if we call to 

Mind chat Matter which we formerly ſaid deſcended 

from the Heavens, out of thoſe Parts which are near 

the Poles of the Earth's Vortex in the Form of a great 

. little Screws, which enter into the Body the 
through 


the Pores which are el to its Axis, 


we ſhall have Reaſon to think that this Matter is capa- 
ble of producing theſe Effects: For thoſe of theſe little 
Screws which are entered in through the Northern He- 
miſphere, when they come out into the oppoſite Hemiſ- 
phere, cannot but do one of theſe three Things; viz. ei- 
ther they muſt continue to move ſtraight on into the 


Heavens, or they muſt return back immediately into the 
Earth, or elſe they muſt go round about its Superficies 


in the Plains of different Meridians, and ſo mixing with 
the cæleſtial Matter enter again into the ſame Pores 
which they before paſſed thro 


theſe is impoſſible, becauſe the Interſtices which are be- 
tween the Globules of the ſecond Element that is in theſe 
Places, are already filled with the ſame ſort of Matter, 
which has a perpetual Tendency to deſcend towards 


the Earth. So likewiſe it is impoſſible, that theſe ſmall 
1 L 4 Screws 


ugh. Now the firſt of 


——_ — 
es. * 
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Serews ſhould return back again into the Earth, either 
through the fame Pores which they came out at, by go- 
ing the direct contrary Way to what they went before; 
becauſe theſe Pores are always full of the fame fort of 
Screws, which have a perpetual Tendency to go out; 
or through the Pores into which thoſe Particles which 
deſcend immediately from the Heavens enter, becauſe 
theſe laſt ſort of Screws being turned the contrary Way 
to the other, require Pores, the Nuts of which are for- 

med quite different, ſo that what will paſs through the 

one will not paſs through the other. We muſt conclude 
therefore, that this Matter continues to move along the 
Surface of the Earth, in the Plains of all the Meridians 
in order-to re-enter into the ſame Places which it entered 
in at before. | 

15. That 17. What has been faid of the Matter which enters 
id into the Earth out of the Northern Hemiſphere, ought 

1 equally to be underſtood of that Matter which enters into 

external it out of the Southern Hemiſphere But it is to be 

727; of the obſerved, that when I ſpeak of the Surface of the Earth 

fame manner upon which this Matter continually moves, I mean that of 
2 — in the interiour Earth; For I not only place the Air above 
che Ait. this Surface, but alſo a cunſiderable Thickneſs of that out- 
vard Earth upon which we dwell, which is as it were a Cruſt 
or Bark, which contains in it the inward Earth: So 
that the Matter which we are ſpeaking of, and which 
we ſhall hereafter call the magnetic Matter, moves 
within this exteriour Earth, in the ſame manner as it 
does in the Air, and in both of them it moves the con- 

trary Way to what it does in the internal Earth. 

18. Of the © 18. This being ſuppoſed, we may imagine the particu- 
Loa, %% lar Form of the Load: tone to conſiſt herein; that 
Hula, there are an inumerable Multitude of Pores made in this 

Stone which are parallel to each other, ſome of which are 

of the Shape of the Nuts of Screws which let the ſmall 

Screws chat come from the North-Pole enter in, and o- 

thers of the Shape of ſuch Nuts as will let thoſe little 

Screws which deſcend from the South-Pole paſs through 

m. 

be 19, As to the Iron or Steel; we can eaſily conceive 
zu. that they have alſo both theſe Sorts of Pores, but that 
they are commonly ſtopped by the fineſt Parts of the 

Metal which ſtick up in them like ſo many little Hairs ; ſo 

that we may call Iron an imperfect Load-ſtone, and affirm 

them to be both the ſame ſort of Bodies. Which is con- 

firmed by what was befqre ſaid, chat n — 


22. Now becauſe the Inclination of the Lins deſcri- 22.7hat the 


to the Equinoctial Line, the nearer it is to being — {often 
tion ail over 


cha- 81 of NaTuRAL PAILOSOPAY: | 10 
found in the Iron Mines, and that they may be convert - 


| ed into a very fine Steel by the Help of Fire. 


20. The o Difference that I need take Notice of 20. The 

bere between and a Load - ſtone, is, that Iron is very Difference bo- 
iable,. and that its Parts can be bent backwards and 71.7, J. 
wards ſeveral Times together before it will break ; Hue. 

whereas, the Load-ſtone is very ſtiff, and its Parts will not 

bend without breaking. | 

21. The few Suppoſitions which I have made in order 21.7%) the 

to explain the Nature of Iron and of the Load-ſtone, Lust fen. 

are nothing compared with the great Number of Pro- — 

ies, which I am going to deduce from them, and ?-r* in the 


HE md ience. The firſt auen. 


that offers ic (elf, is the Situation of the Load-ſtone it 
{elf and of Needles touched by it, which fo order them- 
ſelves, that one of their Poles looks towards the North, 
and bends on that Side towards the Earth, and the other 
looks towards the South and raiſes it ſelf up to the Hea- 
vens. And this muſt neceſſarily be, becauſe if the Load- 
ſtone be in any other Situation, the magnetick Matrer 
will in vain ſtrike againſt its Superficies, and not be able 
to enter in, and ſo will cauſe it to alter its Situation till 
the Length of its Pores coincide with the Lines deſcribed 
by the tick Matter. - After which it is manifeſt, 
that it muſt continue in this Situation, becauſe it no lon- 
ger-makes any Reſiſtance to the Motion of the magne- 
tick Matter. | | 


bed by the magnetick Matter, is different in different £--<-/one 


Places of the Earth's Superficies, ſo that the nearer we are 3 


to this Superficies; and to thoſe who are under this % Fa 

Line it is exactly el to their Horizon, and to thoſe 
who live in the Southern Parts ot the Earth it enclines 
the contrary Way to what it does in the Northern Parts; 
it follows, that the Load-ſtone or the Needle touched by 
it, ought not to have the ſame Inclination every where; 
but that whereas the End of the Needle which points 
towards the North, inclines to the Horizon about ſeventy 
ees at Paris; this Inclination ought to be found PA 
much leſs as the Places where the Obſervation is made 
are nearer to the Equator; That under the Equator 
there ought to. be no Inclination at all, and that be- 
nd the Equator that End which points towards the 
uth ought to encline towards the Earth. All which 
haye been confirmed by an infinite Number of Experi- 
ments 


ROMAUDIP: Syrrald Nam 
ments made by a many Pilots, who never .dreatny 
of philoſophizin | eve the Nature of this Stonec For 

Paſte-boards of their Com- 


b 


touched upon the Load-ſtone;z ard when they had put 


dles from i after they were touched; in order to 
preſerve this Equili they have been forced to take off 
theſe pieces of Wax by Degrees as they drew nearer to che 
cs quinectial Lir e 


the Paſte- board as vent the Line. 
All. which is a certain Sign, that without this Wa che 
Needle would have had all thoſe different Inclinations, 
which we have mentioned above . 


23: VV e metick Ne | 
ohe magnerict be done to it to make it parallel to the Horizon- where 
Abt point co WE are) therefore points to the North and South, be- 


Lane, Earth moves from the North to the South at the fame 
PDime that it aſcends upwards and becauſe this Matter 
is turned out of its Way leſs, when'it enters into ati ho- 
rizontal Needle ſituate in the Plain of the Meridian, than 
if the ſame Needle were iti the Plain of any other Ars. 
muh; And hence it follows, that if a Compaſs be car 
ried very near to either of the Poles of the Earth, the 
Needle will turn it ſelf indifferently to any Part of the 
Heavens, becauſe in theſe Places the magnetick Matter 
moving in Lines perpendicular to the Surface of the Earth, 
it will not turn it ſelf to enter into an horizontal 
Needle any more when it points towards the North, than 
. when it points towards any other Part of the Heavens. 
And this was found true by certain Durch Pilots, who 
attempted to find a North Paſſage into the Ea, Indies; 
for when they came near the Pole, their Compaſles 
were of no uſe to them, becauſe the Needle turned to 

all Parts of the Heavens indifferently. K 
24. Hw 24. Having thus ſpoken of the Load- ſtone and of 
one Load- magunetick Needles with reſpect to the Earth, let us now 
Jane — compare two Load - ſtones together, and ſee what ought 

om it. to happen when they are placed by each other in di 

Fig. BY ent Manners. And firſt, let us ſuppoſe a>Load-ſtone as 
C, ſwimming upon the Water in a little Boat, in which 
it is ſo fituated, that its Axis is perpendicular to the Ho- 
rizon, and the Pole az which at other Times turns it ſelf 
towards 


Chap: 8. of Na run PHLogoPwTy, - 

toward the North, is turned towards the Earth, and its 
fite Pole b, towards the Heavens; then let us ſup- 
another Load-ſtone as. D, whoſe Pole. B is that which 

DEEDS ent ' 


aus place ſuch be &, may 
Hairs, in ſuch a manner as freely to open a 
8 5 ee tick Matter when „ | 


4 pres by. 


Ve away each the other, ſo. that that which 
the Water, runs eye, 4 as if they were 
another. 


5 22 that the Load - one C ſwims. 25. How 
ypon the Water as re, and whereas the Pole B was was fine meg | 


* of the other. This 
being done, we are aſſured in the firſt Place, that the 
magnetick Matter which comes out at A being able to 
enter in at b, and that which comes out at b able to 
erter in at A, there can be no Reaſon why theſe two 
Stones ſhould remove from each other. On the contra- 
Niles * conſider that the ick Matter, which 

beter N. eſe Stones into the o- 
— Apes y driving away the Air which is betwixt 
them, and which croſſes its Paſſage, in order to make 
Way for it ſelf to move more freely; and becauſe the 
World is full, this Air having no where to retire but be- 
hind the Stones, where by preſſing upon them it makes | 
them draw nearer each other, that the magnetick Matter | 
may move with the greater Eaſe: Hence we may ea» 
{ily foreſee, that that Stone which is at Liberty, muſt be 
ye towards the other, by the Air which is driven 


aur 


2 

[1 * 
17 N 
9 
2 


46. That is 26. Since we acl 
ebe South Pole exactly the ſame Pores as 


the 
e that 


hoks toward; the Earth is a great Load-ſtone. 


ebe North, 


comes as it were a 


m Liberty muſt move towards the other. 
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t of its Place, ſo that it will feet to be drawn by 


that the internal Earth has 
from which the Nature 
affirm with others that 
e, if we conſi- 
der that it is the South Pole in one Load-ſtone, which 
turns it ſelf to the North - Pole in the other Load- 
ſtone, and the Norzb-Pole, which turns it (elf to che 
South-Pole 5 we muſt allow, that in the Load - ſtone it is 
the South-Pole which looks towards the North, and the 
North-Pole which looks towards the South. ION 
27. For the fame Reaſon that one Load- Stone moves 
towards another, Iron when it is at a due Diſtance ought 
to approach towards a Load-ſtone ; if the Weight be not 
too great, or if it be not hindred by ſome other Cauſe. 
For Iron being it ſelf an imperfect Load-ftone, it be- 
6 Load - ſtone, when it is within 
the Sphere of Activity of one of theſe Stones; becauſe 
the magnetick Matter which comes from thence, opens 
the Pores of the Iron, and then it reſembles a Load-ſtone, - 
And what we have now faid of Iron with Reſpect to the 
Load-ſtone, | holds the ſame concerning the Load - ſtone 


with Reſpect to the Iron, ſo that either of them that is 


of the Load: ſtone ariſes; we rr 


28. Ir 


c free Paſſage through it. Thus far He. 

But, firſt, 3f one of the Load - ſtones 
be never ſo ſolid a Body, the other 
is as ſolid, and therefore there are 


1. The learned Mr. Le Clerc — 
ſes a very great Difficulty here. 
By Book II. Chap 6. Seck. 5. 
Becauſe a Load- ſtone conſiſts of 


the maſt ſolid Matter that is, there 
© 1s no doubt but that there are a 
© great many more ſolid Parts than 
« there are Pores in it. Wherefore 
hen two Load-ſtones are placed 
near each other, the magnetick 
Matter which comes out of one, 
and ſtrikes againſt the other, find- 
< ing more ſolid Parts than Pores, 
« ought to move them from each 
I For che Force of that Mat- 
ter Which daſhes againſt the ſolid 
c — * ſo much Vehemence, 
and in eat a Quantity, is greater 
than that of the Air can be, which 
© it moves out of its Place, and 


Load - ſtonę, eſpeci 


« that the Air with ſo many 


Pores enough in the latter, to receive 
all the Matter that can come out of the 
Pores of the former. Secondly, If 
the Pores of two Loadſtones do nor 
all of chem anſwer to each other, 
yet ſome of them certainly do, and 

therefore part of the Matter which 
comes out of one Stone will enter in- 
to the Pores of the other, and the reſt 
of che Matter will be very far from 
being able to remove them from each 
other. Eſpecially, when, Thirdly, it 
has removed the Matter between 
them out of the Way; and therefore 
the Matter which is bebind the Load- 


« drives to the external Poles of the | each other. Though perhaps there 
y if we conſider | is a real Attraction between them, 


6 Poſes, as will afford this Matter a | Art, 15. 
* 


ſtones, muſt impel them towards 


See the Notes on Part I. Chap. 11, 


\ 


Particular by : 
of a Mariner's Com for Inſtance, which is converted Len with- 
into 2 perfect Lake by having been drawn over r. 
the Pole of a Load - ſtone one particular Way, and draws 
it the n over the ſame Pole, or the ſame Wa 
over the contrary Pole, not touching the Stone but hold- 
ing it at an Inch Diſtance, he will ſee the Needle turn the 

ite contrary Way to what it did before, and its South 
Pole will become fo North Pole. 
29. It is eaſy for any one, who underſtands how the , 25+ l 4 
Load-ſtone draws Iron, to ſee how a Knife rubbed up- 2 
on. a e 9 5 * Needles. Ne Load-ſlon 

ill it a at > to ſuch an one, that when the > 
Lime Kite is drawn quick over the Poli of the Lond. nf 
ſtone the contrary Way to that it paſſed before, it com- h #* ſes 
monly loſes its Vertue of drawing or lifting up Iron. For 2% 
we know that the Knife became a period oad-ſtone only the contrary 
by paſſing at firſt over the Pole of the Load-ſtone, when . 
the magnetick Matter opened its Pores, and bent down the - 
metallick Parts which ſtuck in them, one particular Way; 
wherefore it is eaſy to imagine that it mult loſe this Qua- 
lity of a perfect Load-ſtone, by paſſing. over that Pole 
the contrary Way, becauſe the magnetick Matter does 
the contrary to what it did before, and raiſes up thoſe me- 
tallick Parts which it depreſſed. | | 

30. And this will appear to the Eye to be fo, if any 30. 4» 

one has the Curioſity to make or to ſee the Experiment. Ege. 

For, if we put ſome Filings of Iron or Steel upon a Piece Alieration 
of Paper, and move a Load-Stone over than, we ſhall ſee which the 
the Filings place themſelves one upon another, and be- — 
come like ſo many little Hairs bending all one Way; and hon, when 
If after this, we move the ſame Part of the Load-ſtone, ?7 #79564 
the contrary Way under the Filings ; we ſhall ſee the fame . 
Hairs riſe up and bend the contrary Way to what they 
did before. | a 

31. The Iron would not deſerve the Name of a per- „ % g 
ſect Load-ſtone, if we did not ſee all the Properties of 5 v aas. 
a Load - ſtone in it. Thus, it is not ſufficient, that it ore onghr 
draws Iron as we ſee it does, nor that it has Poles as we ws = 
find by the Needles of Mariners Compaſſes; its Poles ,F this Stone, 
ought alſo to turn towards or to turn from the Poles of a | 
Load- ſtone, as we have ſeen two Load-ſtones do 


When placed near each other: And this is to be ſeen evi. | 


— 


| . lace one of the 
£% 13cm underneath, we ſhall fee the Piece of Needle ftand up 


Lune towards this Pole and flee from the other. The Reaſor 


Tron may ac- 


| certain Diſtance from a Load-ftone, it 
will go immediately to the Load- tone, and its Point 


will acquire the Vertue of the Pole opy ito the Pole 
e of the tone to which it is joined: Thus, if it joins 
II. ſelf to che Norzb-Pole of the Load ſtone, it will ac- 


quire the Vertue of the e de, fothur if afrrwards 
South-Pole'of the Load · ſtone be preſented to it, it will 
tum away from it as if it had an Averſion to it. 
3%. . 32. This is what ſame have called the $ and Am 


; the Hmpathy tipauby betwirt the Load-ſtane and Tron, which may be 


— 4 obſerved another Way, If we take a. Piece of a broken 


the Load- ſewi roms mf. of oh, od oe hr or Glaſs, 
po 1 Noa ene 


upon one End; and if we turn the other Pole of the 


the Vertu of it ſeem'd to flee from before; then it will afterwards 


Faure, of the of which is, becauſe the great tity of magnetick 
Nee. — 4 224 on ſtone „ee 
orces that | Ity whi es through ores 
of the Needle to go back and to ma the contrary Way 
to what it did before; to which the Suppleneſs of the 
- Parts of the Iron or Steel contributes, becauſe they will 
very eaſily bend, ſo as to make no Reſiſtance at all to 

4 the new Determination of the magnetick Matter. 
. The Parts of the Load- tone being very ſtiff, it is 
e impoſſible to bend them, or alter them from what they 
Lead. fene. were at the firſt Formation of the Stone. So that the 
| agnetick Matter muſt always paſs the ſame Way in them. 
| that which is once the North-Pole of a Load-ſtone, 
ought never to become the Sourh-Pole, by being placed 
before the Soush-Pole of a bigger Stone. And this alſo is 

confirmed by ience. 
35. That Fe: oh all that has been hitherto ſaid, it is eaſy to ſee ; that 
the 


p mg ertue which is aſcribed to a Load- ſtone, ought to 


-rine of « be aſcribed to the magnetick Matter which paſſes through 
perfed? Loads it: But becauſe this Matter paſſes out of the Earth 
1 gebe into the Load- ſtone * the Air, it follows, that if a 
| 4 Loads long Piece of Iron be ſo plac'd in the Air, that its Length 
8 * | 


vety 
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—_— 7 For if ſuch à Needle be held 
by a at a 
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enen. 


% 
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very nearly with any of thoſe Lines which 
ae deſcribed by the magnerick Matter, it muſt in Time 
acquire the ſame Vertue, which a Load-ſtone by touch- 
ing it gives it in a Moment. And this we find to be ſo 
in all Sotts of Iron, which has for a long Time had one 
turned towards the Ground or towards the North. 
a Pair of Tings which we take up the Coals with, 


15 


. and which we generally fet upright, always has at the low- 


er End, the ſame Vertue as we ſind in the Sourhb-Pole of 
f Load-ſtape, and it will attract the Nortb-Pole of a Mari- 
ners Compaſs-Needle, that is, that Pole which looks to- 
wards the Saur b and the End has the Vertue of the 
North-Pole, and will the Sourh-Pole of the Needle, 
or that Pole which looks towards the North. 


36. It is to be obſerved, that in Order for theſe Expe- 36. Ther 


riments to ſucceed, the Poſition of the Tongs muſt not ig the 

be changed; for if they be turned upſide — that End angel {ons 

which is next the Ground, will acquire the — — Pies the Vertne of 

tue to what it had before, becauſe the magnetick Matter . 

will take a different Courſe in the Tongs, and move the 6 

con Way to what it did before: Thus, that End, for 

Example, 2 the South - Pole of the 

Rs — now attract the 3 * : 1 
7. Now upon conſidering ertue which ron 37. He 

vid in Length of Time only by its Situation with — pam. 

Reſpect to the Earth; I imagined that a long flender ment acquire 

Piece of Steel might be made to acquire the ſame Ver- gg of 

tue n red-hot in E 

it were di into ater — 3 For I t bei 

thought, that when the whole Piece of 2 thus .. 

in the Fire, its Parts would be made very flexible, and con- 

ſequently * might eaſily be bent by the magnetick Matter 

ſo as to make no Reſiſtance to its Paſſage through it; af- 

ter which, cooled all on a ſudden in the Water, I 

conceived that * great Hardneſs which it acquired by 

this Means, would make it keep every Thing the more 

ſtrongly in that State they were put into; And indeed I 

was not deceived in my Conjecture ; for I found in the 


firſt Place, that the Steel thus tempered, preſerved 1 
eac 


1. Might eafily be bent, & c.) So | Pole, becauſe when ſts Parts are ſha- 
likewiſe, if an Iron Rod be held per- ken in this manner, they are the 
IDES and the upper-End of it | eaſier moved out of their Places, and 

ſtruck with a Hammer, that up- I open a Paſſage for the magneyck 
-End will become the North- Matter. $ 
Nele, and the lower-End the South | 
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each\End the Vertue of that Pole, which it acquired in 
the tempering; and that the End which was towards 
the Ground, while it was tempering, continued to be 


always the Soutl-Pole, it were afterwards 


38. 4 
Proof that it 
is only the 
Sitaation of 
the Iron 

which makes 


down. Secondly. ed that this Steel had not 
only a Power to move the Needle of a Sea-Compads, 
which is very eaſy to move becauſe it turns upon'a Pi- 
vot ; but that it would take up and carry along with it, 
as much Filings of Iron or Steel as it would have done 
a eee of a moderate 
328. Further to take away all Suſpicion, that the Piece 


of Steel acquired this Vertue, not from its Situation with 


Reſpect to the Earth, but becauſe the lower · End of it 
was firſt tempered in the Water; I cauſed another Piece 


it acquire the to be heated red-hot, and holding it ſo with the Tongs 


. Pertneof a 


rpendicular to the Horizon, I poured the Water up- 


| = wand on it ſo that the upper-End was tem firſt. But 


5 4 
. Why 
2 which 
has acquired 


a perfect 


notwithſtanding this, I found that the Ends of it, acqui- 
red the fame Vertue, as they did when tempered in the 
: 333 13 ane that 

9. It may ps to e, a 
WEE IT REES. tas: boot! for & great nan Years 


the Virtae of together in n to acquire the Vertue of 
d 


Load - ſtone, 

will yet take 
a but a lit 
tie other Iron. 


lifring up other Iron, et acqiure ſo ſtnall a De- 

of it, that the Croſs which been for above a 
Fundred Years upon the Steeple of the chief Church of 
Aix in Provence, ha been blown down to the 
Ground ina Storm and broken into ſeveral Pieces; none 
of theſe Pieces, though pretty large, would without Dif- 


fculty take up a very ſmall Nail. But this will no longer 


a & e 


pear ſtrange, if we conſider that it is the internal 
Lad which is very deep in, that we eſteem as a great 
Load- ſtone; and that the greateſt Part of the magnetick 
Matter which moves about it, moves within the exter- 
nal Earth, which is like a Shell and contains the other in 
it; ſo that but a very little of this Matter reaches to the 


Surface of the Earth; wherefore there always paſſes a 


great Deal more of it, through a good Load - ſtone than 
there does through ſo much Air of the fame Bulk. 
Whence it follows evidently, that when a Piece of Iron 
is rubbed upon a Load-ſtotie, a much greater Nutnber of 
its Pores are,opened, than would be opened, if the fame 
Piece of Iron ſtood a great many Years in the Air with- 
out coming near any Load-ſtone. | 


\ 4% 40. Now 


nw Yer in; So. TS TSS r 
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40. Now to prevent all the Difficulties which might here 40. 75a: 
be raiſed, we muſt underſtand, that beſide the magnetick 57776 
Matter which paſſes out of the Earth into the Lodd-ſtone f e. 
in 2 ou of the Load-ſtone into the W a 

in, there is always a certain Quantity of this Matter 74 
hich moves in — about a | ave and which * eller 
makes a Sort of a Vortex round it. The Reaſon of 
which is, that this Stone being taken out of the Place 
where it is generated, as full of the magnetick Matter as it 
dan be, it is eaſier for this Matter to return back and 
enter again into a Body whoſe Pores are all open to it, 
than for it to continue its Motion on in the liquid Air, the 
Parts of which being in perpetual Motion, thoſe of them 
which come croſs the magnetick Matter are no ſooner 
removed by it, but there come others immediately, and 
make the ſame Reſiſtance to it. | | 

41. But leſt any one ſhould think, that the inviſible | 4t- 4 
Vortex of this magnetick Matter, which is continually ,,,Y i 
moving about every Load-ſtone, is only a mere Imagina- Yoreex of 
tion, and not a real Thing exiſting in Nature; we need — 
only obſerve the different Poſition of the Needle of a Sea every Load 
Compaſs, when it is yarioully expoſed to a Load-ſtone : fore. 

For we ſee, that when it is right againſt the Poles of the 
Load-ſtone, - the Length of it coincides exactly with the 
Axis of the Load-ſtone, and as it is moved round it, it has 
different Inclinations, and all thoſe ſeveral Sorts, which 
we before ſaid the Needle in the Compaſs has in all the 
ſeveral Places of the Earth which are under the ſame 
Meridian. ay. 

42. We ſhall be ſtill further convinced of this Circu- 42-Anerher 
lation of magnetick Matter about a Load-ſtone, if we Pr this. 
conſider how the Filings of Steel or Iron diſpoſe them- Tab. XIV. 
ſelyes when they are let fall upon a Piece of Paſte-board Fig. 8. 
which has a Hole in it, where a Load -ſtone is fo put 


that its Axis is exactly in the Plain of the Paſte-board ; 
for the Diſpoſition and Rangement of the Filings being 


exactly ſuch as is repreſented in the Figure, there can be 
ho Room to doubt, but that belides the magnetick Mat- 
ter, which paſſes along the Axis AB, and which goes 
ſtreight on in the Air, there is ſome other alio which 
going out at F, G, returns by I, H, towards D, E, and 
alſo, that there is ſome which comes out at D, E, and 
returns by I, H, towards F, G. 6 

43 Such a Sort of Order or Diſpoſition as is here re- 43. The 
preſented, is obſerved in all Loadeſtones, if they are ho- _ Gal 


mogeneous or every where alike; But if they are not ſo, ant an 
ol. IL. M and . 


; 
; 


. 


N 
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Le fone. and their Veins are interrupted or irregular, then the Duſt 
Fig: 1. V. will it ſelf differently according to thoſe Veins of 
the ſtone. And this I have tried a great many Times 
in a Load - ſtone like that drawn in the Figure, the Veins 
of which went winding about, very irregularly, becauſe 
they were interrupted by ſome foreign Matter which 
was got in and which ſeparated them. For having ſet it 
in Paſte- board, and let the Duſt fall upon it, I always ob- 
ſerved, chat the Duſt diſpoſed it ſelf about ir, not 
uniformly every where, as in others, but very diffe- 
rently, according to the Irregularity of the Veins, with 
which it began a great many different Circles in ſome 
Places, and ended them in others ; Thus, the Duſt which 
fell about C, made Circles with the Veins A,D, and 
= which fell about E, made other Circles with the 
eins B,F. 


The The Irregularity which appears in the Diſpoſition | 


44. 
Aue of the Steel-Duſt about this extraordinary Load - ſtone, is 
made ine Without doubt, a very ſtrong Argument, that there is a 
Steel-Duſt Vortex of magnetick Matter about every Load-ſtone: 
1 Let us now try if we can foreſee what ought to happen 
Load. fine, upon differently placing another Load- tone near that in 
by another the Figure belonging to Art. 42. And in the firſt Place, 


Lab. Liv. let us ſuppoſe the South Pole of one of the Load-ſtones 


Fig-8. looking to the North-Pole of the other; then becauſe the 


magnetick Matter which comes out of one of. theſe 
Load-ſtones is capable of entring into the other, and 
will rather enter into it, than turn about and go back to 
enter in where it went through betore ; for this Reaſon, 
I ay, the Steel-Duſt, which before was near one Pole 
of the firſt Load-ſtone, and which had gone forward in a 
ſtreight Line in the Air as far as it was able, and then turn- 
edit {elf on each Side and bent back in Order to convey the 

- magnetick Matter round to the Places near the other Pole, 
that it might enter there; ought to unbend itſelf again, 

in Order to go ſtreight on to the ſecond Load-ſtone; and 
ſo we find by Experience that it does. 

45. Ano- 45. The contrary ought to happen, if the North Pole 
lle gad y of one Load-ſtone be applied to the Norzb-Pole of the 
— + Other, or the South-Pole of the one to the South-Pole 
»ppeſite Pole. of the other. For then the magnetick Matter which 

comes out of the firſt Load - ſtone not being able to enter 
into the ſecond, will alſo not be able to go on freely in 

a ſtreight Line, becauſe it will meet with Reſiſtance from 

the er which comes out of the ſecond Load - ſtone; 
. wherefore 
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wherefore it muſt bend and turn about ſooner than it 
would otherwiſe do: and fo turn back the Steel-Filings 
ſhorter than they were before, that they may go a nearer 
Way. to the oppoſite Pole of the firſt Load- ſtone. And fo 
we find it really does. 
The Alteration made in the common Diſpoſition 46. Ana- 

of the Courſe of the magnetick Matter, may alſo be ob- io rx 7 
ſerved in another Manner, which is very proper to give rbeſ⸗ Alteras 
us a true Notion of it: We muſt take a Load-ſtone and an. 

t one of its Poles to a Heap of Iron or Steel-Filings, 
me ſo as that it may take up as much of them as it can car- 
ich ry; then holding the Load-ſtone ſo that the Pole which is 
loaden with Filings be turned towards the Earth, let the 
he Poles of another -ſtone be alternately applied to it. 
This being done, when the different Poles of the two 
Load-ſtones look towards each other, the Filings of Steel 


th which is upon one of them, and which ſtand upright like 
| ſo many large ſtradling Hairs coming out of the Load- 
2 1 . 

hs ſtone, will bend themſelves inwards, and get nearer to 
each other as if they were about to unite together: On 


* the other Hand, when the ſame Poles of the Load - ſtones 
are turned towards each other, the ſame Filings will bend 
themſelves outwards, and divaricate from each other a 


e great Deal · more than they did at firſt. | 
ſe 47. By conſidering in this Manner the Diſpoſition of 47. 4: 


d the Steel-Filings about a Load-ſtone, it is eaſy to find out — — 
which are the Poles of this Stone. For it is plain that — 4 


x the Poles are the Extremities of that Pore by which the Lane. 
a magnetick Matter, which turns leaſt, or which the 8 
moſt directly that can be from North to South or from * 

1 South to North, enters in and goes out: And conſequent- 


8 ly the whole Length of this Pore may be taken for the 
Axis of the Load-ſtone: Thus in the Load-ſtone DEFG 
i repreſented in the Figure, A and B are the Poles, and the 
J Pore AB is the Axis, which you ſee paſles through the 
Middle of all the reſt. 

48. But if this Load-ſtone be fawn in two Pieces along 48. tow 
the Axis, we muſt conclude, that each of the Pieces as the Parts of 
for Inſtance C, muſt have its particular Poles, viz. the Ze 
Points which are in the Middle of the Sides AE, FB, have their 
through which the magnetick Matter enters in and goes Ju7ricuar 


out; for it is in theſe Places that the Paſſage of the magne- — 
tick Matter divides it felf, there being but half the Mat- Fig. 8. 12 
ter which comes out of one of the Sides, viz. that. only 
which comes out of the Pores near E, which goes along 
by H towards FB; the _ half which comes out 505 | 

2 S 


* 
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the Pores near A, goes along towards BF by L, which 
is a ſhorter Way than Frick by H. We may be con- 
vinced of the Truth hereof; by He ſome Steel- 
Duſt about the Load-ſtone AEFBGD put into a Hole in 

a2 Piece of Paſte-board in the Manner before deſcribed; 

for then if one Half of it be taken away, wiz. that 

tnarked K, and the other Half be left, we ſhall ſee the 
Steel-Duſt part it ſelf in the Manner now mentioned. 

49: That 49. Now if the Pieces C and K of the Load-ſtone 
Ge Za, fan aſunder in this Manner, be joined together again, 
fone ſawn by being laid one upon another; it is evident, that the 
— be magnetick 12 which 3 . 4 the lower-Part, 

e, cannot enter into the upper-Part, without going a great 
— Way about; but if che Half marked K be turned the 
the cantrecy Contrary Way to the other Half, the Matter which 
— v, comes out of the Soutb- Pole AE of the lower Piece, can 
before they enter in at BG the North- Pole of the upper Piece, and fo 

Tab Xiv. take the neareſt Way that can be: Wherefore if the Piece 

fig: s. KE be 8 on a Thread; and let down ſoftly upon 

| C that Way which they were originally joined together ; 
it is very pleaſant to ſee, that a little re _— rouch 
one another; the Piece K will turn it ſelf round to the 
=_ contrary Poſition, in Order by that Means to facilitate 
Courſe of the magnetick Matter. 

50. Ofthe Fo. And if, after theſe two Pieces C and K are thus 
Diſpoſition of joined together the contrary Way to what they were na- 
4 1/” turally, ſome Filings of Steel be ſprinkled about them; 
eo Pieces of then the Ranks formed by them will be like ſo many Se- 
# Load-flone micircles terminated by the two adjoining Poles of the 

two Pieces of Loat Hobs, the Center of which is the 
A of the Line where the two Pieces are join- 


51. That . 51. If a Load: ſtone be ſawn aſunder, fo that the 
ee Poines Plain of the Section be perpendicular to the Axis, then 
whichronch. the two Parts do not require a different Situation from 
the ſame that which they had before they were ſeparated ; becauſe 
ane las: the magnetick Matter which comes out of the one, can 
Pulp, 12" enter into the other the moſt conveniently that can be; 
Vertaes of but the two Points which touched one another before 
which «re the Load-ſtone was cut, will become Poles of a quite con- 
Tab. xv; trary Vertue. Thus, if the Load-ſtone ACBD, whoſe 
Fig. 2. Axis is AB, the South-P ole A, and the North-Pole B, 

be cut along the Plane CD; the Point b and the Point 

2, which touched one another before the cutting, will 

become two Poles of contrary Vertue ; that is, the 

Point b will become the Nortb-Pole of the Half E, — 
L | 
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the Point a the Sourb-Pole of the balf F. For, all that 
etick Matter which came from the South, and en- 
tered into the whole Load - ſtone at the Pole B, ought af- 


terwards to enter into the Piece E at b; and all chat 
Matter which came from the Nortb, and entered in at 
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to enter into the Piece F at a. All this may 


A, 

2 confirmed by Experience, by making either of 

theſe Pieces E or F ſwim upon the Water in a little Boat, 
turning the Points b and a one after another, to- 


wards the Needle of a Compaſs. For then we ſhall ſee 


the Point b of the Piece E always turn it ſelf to the South, 
ahd that it will draw. the South- Pole of the Compals 


Needle towards it; and the Point a of the Piece F al- 
ways turn itſelf to the North, and draw the Nurtb-Pole 
of the ſame Needle. From whence it follows, that they 
are guilty of a very great Abſurdity, who think that 
the two Halves of the ſame Load-ſtone, have two en- 
tirely different Inclinations, and that one of them tends 


wich its whole Force towards the North, and the other 


on the contrary, towards the Souib; but that when 


the Load: ſtone is actually cut in two Pieces, each of the 


Load-ſtone, hitherto mentioned, have been deduced 


B, will take up a much larger Piece of Iron, than the 
naked Stone it ſelf will take up. But if we conſider, that 
a Load- ſtone thus armed will neither attract more Iron, 
nor at a 2 Diſtance than it did before, we may be 
able to out the Cauſe of ſo ſurpriſing an Effect: 
For this being ſo, it is eaſy to ſee, that the Increaſe of 
the Force which we find in an armed Load - ſtone, ariſes 
from hence, that the Iron which is lifted up by the Ar- 


- mour, touches it in more Points, than the -ſtqne it 


ſelf touches it in: For, as was ſhown in the firſt Part 
of this Treatiſe; that natural Glue, by which Bodies are 


joined and faſtened together, and which hinders them 
from ſeparating, conſiſts in the Parts being at reſt, with 
_ reſpect to each other. | | 


Mu 3 - 53: And 


Pieces has no longer the directive Virtue which was in the 
whole Stone. | 
'»/52. Thus we have ſeen how all the Properties of the 2 / 


the Load- 
- from the Nature aſcribed to it. It is otherwiſe with re- fene, and 
_—_ to the Armour; and it is very ſurpriſing, that two . 
all Pieces of Steel, ſuch as CD, EF, placed as you ſee pure lifes up 
in the Figures at the two Poles of the Load-ſtone A and more Hon. 


Tab. XV, 
Fig. 


—— 
—— —— 
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53- e 53 And this is confirmed from hence, that if the Ar- 
2. mour of the Load - ſtone be ruſty, that is, if the Order of 
may be hin. its Parts be diſturbed, ſo that it is not capable of ſuch 
dred frm à Contact as it was before; or which is the ſame Thing, 
caving this j we put a Piece of ruſty Iron to it; or laſtly, if we put 
ed. 1 1 | Pu 
| - a Body that is ever ſo thin, betwixt the Armour and the 
Iron that we would take up, as for Inſtance, a Piece of 

Paper, it will then lift up no more than if it were un- 

armed, whereas the Interpoſition of ſuch Sort of Bodies 

does not at all alter the other ſurpriſing Effects of the na- 


ked Logd-ftone.  *_ - | 
54 How is 54. This Obſervation about the Armour, furniſhes us 
comes to paſs with the Solution of a very great Difficulty, which. is, 
Load fon That ſometimes 4 weak Load. ſtone, upon touching 4 Piece 
will ſame- f Tron, which is ſuſpended upon another and much ſtronger 
2 z * Load-ſtone, will take it off thente and carry it along with it: 
of tron from For it is reaſonable to think that in this Caſe, the weak- 
# ſtronger one. er Load-ſtone touches the Iron in more Parts than the 
ſtronger one does. gd 
$5. That 55. To this we may add, that the ſtronger Load-ſtone 
= ewo Poles does in ſome Meaſure increaſe the Vertue of the weaker 
Z:rtne inne One, becauſe it ſends forth, a great deal more magnetick 
Load-ftones, Matter to it, and helps to ſupport the Iron that hangs 
incregſeeach upon it. And this is the Reaſon why the Sourb-Pole, in all 
Load - ſtones, that have not ſome conſiderable Irregularity 
in them, will take up more Iron in theſe Northern Cli- 
mates of the World, than the North- Pole; becauſe the 
South Pole may be aſſiſted by the Vertue that comes 
from the North-Pole of the Earth, but the other Pole 
cannot. 

6. Why 4 $56. Some People have been very much ſurpriſed to 
Whig” he! that if a Brafs WWhirhgie whoſe Axis is made of Iron 
Sat are or Steel be turned round upon a Table, and then taken up 
ben it hangs by a Load-ſtone, it will keep turning much longer, than if 
1 be leſt to move upon the Table; but this is eaſily ac- 
when ig wn, Counted for: For we need only conſider, that one Rea- 
en 4 Table. ſon why the Whirhgis does not continue to move on for 

ever, is becauſe its Weight makes it to bear pretty hard 
| 7 the Body ir moves upon: But when it is ſuſpen- 
ded upon a Load- ſtone, then its Weight, which endea- 
vours to pull it off, cauſes it ſcarcely or but ſlightly to 
touch the Surface of the Load-ſtone,* ſo that it turns 
about with the greateſt Eaſe that can be. | | 
57- Hwa 57. Whence we may conclude, that if we make uſe of 
— ;, 2 very ſtrong Load-ſtone, to lift up a very light Whir- 
manner 1igig with; becauſe the Vortex of a Load-ſtone —__ 


FLCC RFI TT RET IT TS ww wee © 3 _ © _* 88 <a 


K 5 


„„ AE wm 


; 8 
Chap. S. of NaTuRAL PHILOSOPHY. 183 
tract it much more ſtrongly, than its own Weight may earn 4. 
would preſs it againſt a Table; it muſt ceaſe to turn a- "a I 
bout a t deal ſooner, than it would do if it turned 
upon a Table. 

58. It may ſeem, that the Declination of the Load- 58. Of the 
ſtone, or of a Needle touched by the Load-ſtone, may Bie 
in ſome Meaſure contradict what has been faid concern- =o — 2 
ing the Nature of this Stone: For, if it be true, that % the Ner- 
the magnetick Matter which makes a kind of Vortex a- 4, #7 i is 
bout the Earth, moves from one Pole to the other, in woe turn ex- 
the Plains of the Meridians, why ſhould not the Nee- te North 
dles point exactly North and South? And why do they 5 
deviate in ſuch a manner, that the Sourh-Pole, whic 
ought to look towards the North, declines about a Degree 
towards the i 4 To which I anſwer, that the mag- 
netick Matter which moves in the Air, would go exactly 
from North to South, or from South to North, if it was 
not ſome way to accommodate it ſelf to the magnetick 
Matter which moves in the exteriour Earth; but it hap- 
pens, that in this exteriour Earth, the magnetick Matter 
is ſometimes obliged to turn out of the Way that it 
would go in by the general Cauſe ; becauſe it finds more 
convenient Paſlages in thoſe Places where the Iron Mines 
are. And this is the Reaſon why the magnetick Matter 
which moves in the Air, does not always go in the Plains 
of the Meridians, and alio why the Needles touched by 
the Load-ſtone, are thereby determined to decline as we 
find by Experience they do. | 

59. Now in order to make Iron divert the magnetick 59. 4n 
Matter out of its uſual Courſe, we need only place the Experiment 
Needle of a Compaſs at a certain Diſtance from a Load- Oer Hanes. 
ſtone, as we ſee Needle CD in the Figure is placed Tab. XV. 
with reſpe& to the Load-ſtone whoſe Axis is AB. For Fig + 
ſo long as no other Iron comes near this Load-ſtone, the 
magnetick Matter which goes out of it, diſpoſes the 
Needle to be very nearly parallel to the Axis AB; but 
if any Iron comes near it, as for Inſtance, a Knife which 
the Matter that comes out of the Pole B of the Load-ſtone 
paſſes h, to enter into the Pole D of the Needle, 
whilſt that Matter which comes out at A enters at C as 
it did before, we ſhall then find a conſiderable Alteration 
in the Needle, for it will quit the Line CD in order to 


place it ſelf in the Line EF. 


M 60. And 


\ 
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60. Why Go. And becauſe it is certain that there may be Iron- 
ehe Low Mines generated in ſome Countries where there were 
— lie none before; and thoſe which were in other Countries 
Jame Decli- may be worn out; therefore it may happen that the 
warion in the Needle may have different Declinations at different 
Se Earth, Times in the fame Place. So that we need not be ſur- 
3 — — that they who mentioned its Declination, about a 

undred Years ago, affirmed, that it was {ix Degrees to- 

wards the Eaſt at Paris, whereas by the moſt exact Ob- 
ſervations that I have been able to make, I found it was 

hardly one Degree that way about thirty Years ago, and 

| is now one Degree towards the Weſt. | 

61. Dar 61. But it is to be obſerved, that in order for the J- 
all jn ron to make the magnetick Matter turn out of its Courſe, 
— F neceſſary that the Situation of its Parts ſhould be 

uch, that the Pores which are in the form of Screws, 

- ſhould continue on directly. And, ſince this Diſpoſi- 
tion is not to be found in all Mines, and there may be 
ſome, where the Parts of the Iron are confuſed, there- 

- fore the Iron in all Sorts of Mines is not proper to cauſe 

a Declination in the Load - ſtone, nor is it eaſily to be 

| 262 Han ik b e | ed al the P of the 

"Thats 62. Having thus explai roperties of t 

Lend flow Lond. done, i remains, that we ſhow how it may loſe 
Poscle agb theſe Properties, and be reduced to a common Stone 
not ro {fr up In order to apprehend rightly how this may be done; 
Tron at all. we muſt conſider, that that which is peculiar in the Load- 
ſtone is the Shape and Structure of irs Pores; whetefore 

we can no ſooner imagine this Shape and Conſtruction 
to be deſtroyed, but at the fame Time we muſt think, 
that the Load-ſtone will ceaſe ro be any longer ſo, and 
will not at all differ from a common Stone. Now it is 
evident, that if a Load-ſtone be beaten in Pieces and re- 
duced to a very fine Powder, the peculiar Diſpoſition of 
its Parts will continue no longer, and therefore it is alſo 
evident; that it will be no longer capable of having thoſe 
Properties which we ſo much admire in it. . 

63. 4» 63. And this is confirmed by Experience. For havi 
Experiment "Cauſed ſeveral Pieces to be cut off ffom a very 
Ars — Load-ſtone, in order to make it of a handſomer Sha 
maenerice than it was, I took the largeſt Piece, which would take 
| --> an up a conſiderable Piece of Iron, and beat it ſmall, and 

put the Powder into a Rag, after which it would not 

% take up the leaſt Piece of Iron that can be. And this 
may ſerve to undeceive *thoſe who, becauſe they ſee 
that a whole Load-ſtone draws Iron, imagine that if it be 
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bearen and made up into a Plaiſter, it will draw Iron out 
of a deep Wound: For they may learn from hence, that 
the diſunited Parts have not the ſame Properties which 
they had before they, were ſeparated. And if Load-ſtones 
are found to be uſeful in Plaiſters, it muſt be for ſome 
other Reaſon than what they have imagined. . | 
64. We may alſo foreſee, that Ruſt when it gets into 64.74 « 
the ſtone muſt ſpoil the Shape and Conſtruction Lene 
of its Pores; and therefore we may conclude that this 7 by" 
Stone muſt loſe its Vertue by being ruſty. growing ruſty, 
65 . We may alſo foreſee further, that a violent Fire 65. Thar 
may do that inj a few Hours, which Ruſt will take up — — 
ſeveral Years in doing; becauſe it makes an Alteration in , 3 
the Load - ſtone very much like what we ſee it does in 
Wood when it turns it into a Coal: Wherefore a Load- 
ſtone held ſome time in the Fire muſt loſe all its Ver- 


66. We may likewiſe add, that the Air when it is moſt 66. Thae 


dry and leaſt capable of ruſting the Load - ſtone, > to che Ati — 
diminiſh the Force of it; becauſe i reſiſts 8e Mn —— 


of the magnetick Matter, which is endeavouring to come 
out of the Lodd-ſtone,.. and forces it to find a Paſſage 
within it; in the ſame manner, as we before ſaid, that a 
great Part of that Matter which moves within the inter- 
nal Earth, continues on its external Motion in the ex- 
ternal Earth which ſurrounds it: And thus the Parts 
of the Load- ſtone which are near the Superficies become 
a laſt very different from what they were. 

67. Now when theſe external Parts are thus corrupt- 67. Wy 
ed and ſpoiled, they are not at all different from a com- 7": 2/ 
mon Stone; and they hinder that Part within, which is % — 
ſound and entire, and which continues in the Form of a e life up 
Load - tone, from coming ſo near the Iron, as it would 5, a» 
do if they were gone: And this may be a Reaſon why % Las- 
a whole Stone, may not be able to lift up ſo much Iron orc. 
as it would do if theſe corrupted Parts were taken away. 

And zadeed, I my ſelf have ſeen 7 large Load» 
ſtone Which weighed thirteen Ounces, which would 
hardly lift up an Ounce of Iron, after a good deal of it 

next the Surperficies had been taken off all around, fo that 5 
it weighed no more than five Ounces; take up two Oun- 

ces and a Half of Iron. | 

68. The only Remedy hitherto found to hinder the 568, z,w 
Air from thus corrupting the Load-ſtone, is to ſurround it % Iron pre- 
with ſeveral Pieces of "You: and this y agrees —_ the 
with what was juſt now ſaid: For the _— Load-fione. 

a 
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4'freer hea to the magnetick Matter than the Air 
does, it bends it ſelf ang continues on its Courſe in the 
Metal, and therefore will not ſo ſoon make any Alte- 
ration in the Pores of the Load-ſtone. 

69. Hwa 69. In all the Effects of the Load-ſtone, the greateſt 
Lead ſne Share of them is owing to the magnetick Matter; where- 
N fore the Conſtruction of its Pores would be wholly uſe- 
Moment, and = if there were — of this erl. it may ſo 
recover it er happen, that the large * is Matter which 
9 moves about a great Load-ſtone, may carry off that 
+= -**,, ſmall Quantity, which makes a little Vortex about a ſmall 
Load - ſtone which is near to it: And thus I have found 
by Experience, that a ſmall Load- ſtone armed and ſet in 

2 Ring, which would lift up two Ounces of Iron, loſt 

all its Vertue in an Inſtant, by coming too near a very 

ood Stone. However it recovered it again in two Days 
Time; which was doubtleſs owing to this, that the Air 
>. furniſhed it with magnetick Matter in the Room of that 

"of © 70. As to what ſome Writers have related, that a Load- 
ſome Proper- tone will not attract Tron, 1 if there be a Diamond near, 
pr upp and that Onions and Garlick will make ir loſe its Vertue ; 
the Load. theſe are contradicted by a thouſand Experiments which I 


fene. have tried. For I have ſhown, that this Stone will at- 


tract Iron through the very thickeſt Diamonds, and thro 

er mary thick Skins which an Onion is made up 

1. Having at large explained the Properties of the 

a 27 Loudon, a e by nay - 2 Iron; 
ee, I would not willingly negle ing of that Propert) 
HG of. taken Notice ef n Amber, 2 Gum, Max, Clef 
wand a Fewels, all which, when they are rubbed, will 
take up indifferently Chaff and ſuch Sort of light Things. 
Io am therefore of Opinion with ſome others that there is 
A4eertain Matter, which is very ſubtle, continually moving 
in the ſmalleſt Pores of theſe Bodies, and that it comes 


5 e the Center to the Superficies, where it is reflected 


inwards by the Reſiſtance of the Air which it then meets 
with. Now when theſe” Bodies are rubbed, this gives 
a ſufficient Force 'to the Matter contained in them, to 


„ 1. If there be a Diamond near, \ © be attracted; or if the Load- 
won a} ec.) „ There is ſuch a Diſagree -| ſtone 8 it and takes hold of 
* % ment berwixt a Diamond and a | *« it, it will pull it away.“ Pliny 

- .-.*, * Load-ſtone, that it a Diamond be | Book 37. Chap. 4+ | 

\ 
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overcome the Reſiſtance of the Air, and to extend it 
ſelf to a little Diſtance all round them; but becauſe it 
cannot go very far withautt laling forme of its Force; the 
Agitation and Circulation of the Air will drive it back and 
force it to return and enter into ſome of the Pores which 
it came out of, and where other Matter cannot ſo conveni- 
ently enter, becauſe it is not ſo well proportioned to the 
Bigneſs and Figure of thoſe Pores. Thus in Amber, for 
Example, that has been rubbed, a great Number of the 
Particles of this Matter, like ſo many fine Threads, too 


to the Ait, where meeting with ſmall Bodies, they get in- 

to the Pores of them, and then return back into the An- 

ler; at the ſame Time, the Air continually repelling theſe 

ſmall Threads, and Rong them to contract, themſelves 
Pals, 


into leſs and leſs Com preſſes likewiſe in the ſame 


Manner upon the light Bodies into the Pores of which theſe 
ſmall Threads have thruſt themſelves; ſo that in return- 
ing back to the Amber they carry ſmall Straws, in whoſe 


Pores they are engaged along with them. All which is 


confirmed from hence, that we do not perceive the leaſt 
Degree of this Vertue in Aber or any other ſuch like Bo- 
dy if it be not excited by rubbang: | ; 
72. As to any Thing further; there is no Need of aſcri- 
bing any other Qualities to the Matter which comes out of 
tneſe Bodies, in Order for them to have the Vertue of 
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ſmall to be ſeen, come out of it, and dart themſelves in- 


Mitte in 


ſome Philoſo- 
phers about 


attracting Straw and Chaffe; as, that they mult be greaſy this Yerrne. 


in Order to have Things ſtick to them; for beſides that 
the Power of ſticking is not at all explained, it is not in 


the leaſt ble that Glaſs or precious Stones, which 
have the lame attractive Vertue which we find in Amber, 
have any Greaſineſs in them. For if we could think that 
there was any Thing of that Nature, in the Sand and 
Aſhes of which the Glaſs is made, it muſt all be conſu- 


med by the Fire in which they are melted. 


CHAP. 
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1- N Order to in what is moſt extraordinary in the 
— 2 Earth, it will be very proper to ſpeak of ſubterraneous 
ſubterraneons Fires; The dreadful Effects produced by them do too 
—— on "often excite our Admiration, not to endeavour to diſco- 
explain the ver the Cauſe of them. The Fires which I here mean 
Aer H and intend to explain, are ſuch as thoſe which ſometimes 
wer ier, are ſeen to come out of Mount Hecla in Iſland, ina 
or Mount Gibel in Sicily, and Veſuvius in the Kingdom of 

Naples: And becauſe there is no Manner of Difference be- 

tr theſe Fires, and thoſe which we kindle in our Chim- 

neys, it is evident that we cannot explain the Nature of 

the one, but we muſt at the ſame Time explain the Na- 

ture of the other. So that this Diſcourſe will take in all that 

can be faid of the Nature of Fire in general. 

2. of  2."Now if we conſider, that the principal Qualities of 
Niere f Fire, are Heat and Light, we ſhall be convinced that 
Fun its Nature conſiſts in nothing elſe but this; that Fire is 
-+,+.,.  Nnuthing but a certain Collection of terreſtrial Particles 

.-..  Indifferently ſolid, which are all in a very great Agita- 

++ _ tion, becauſe they ſwim about in the Matter of the firſt 

Element only, which they are of the ſame Rapidity with. 
3-Whyics 3. In Order to have as clear a Notion of this as can be, 
ene oe we muſt remember, that the Velocity with which the 
u Matter of the firſt Element moves, is incomparably great- 
er than that with which the Parts of the ſecond Element 
move, and that the ſmall terreſtrial Bodies which ſwim 
in a Mixture of theſe two Elements, can only move with 
the Velocity of the ſecond Element, - becauſe this ſtops 
| the violent Motion which the firſt Element would im- 
preſs upon them : So that when theſe Bodies are ſurround- 
ed with the Matter of the firſt Element only, they muſt 
neceſſarily be as rapid as that, in the fame ner as 2 
Piece of Wood moves as quick as the Torrent it ſwims 

in. 

4. Why it 4. This being ſuppoſed; and taking alſo for granted 
— — has been fad * Heat — the firſt Part of 
et. tis Treatiſe; it is evident, that the actual Motion of 

the ſmall Parts of terreſtrial Bodies which are ſolid, is 
the true Cauſe of the Fire's being ſo hot as we feel it. 


III. 
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if we call to mind what the Nature. of was there 
id ro conſiſt in, we ſhall be convinced, 4 Effort 
which alll theſe terreſtrial Parts make to thruſt forward 
and drive off every Way round them the ſmall Globules 
of the ſecond Element, muſt cauſe 1 the Fire to be lu-- 


minous. ; 
5. And that the Parts which Fire is made up of, ſwim , 5- Hs i 
in 8 Matter of the firſt Element only, is what we ſhall © ap ny 
be fully convinced of the Truth of, if we conſider how anda Greet, 
Fire is originally generated; that 1 5 you. it A 8 be. 
duced: when there is none, either 1 two Fli 
againſt one another, or rather by ſtriking a Fline-Stone 
againſt a Steel. If therefore we * upon the Figure rab. xv. 
and conſider, that the Parts of the Flint-ſtone A are ſo Fig. 5. 
connected together, that there are ſmall Interſtices left be- N 
twixt them, which are filled with the Matter of the firſt 
and ſecond Element: Whence it is eaſy to ſee, that by 
the Stroke of the Flint-ſtone A againſt the Steel B, its 
Parts may get ſo near to one another, and the Interſtices 
between may become ſo ſmall, that they can contain on- 
ly the Matter of the firſt Element; the Matter of the 
Lend Element being driven out, and they then left full 
of the Matter of the firſt Element; Then, if we conſider, 
that the Parts of a Flint-ſtone are very ſtiff, it is eaſy 
to apprehend, that they are alſo ſpringy and have a Ten- 
dency to return back into the State which they were in 
before; which they do with an incredible Swiftneſs. And 
becauſe Bodies which have a reciprocal Motion back - 
wards and forwards, always go a little beyond the Place, 
where they would be at geit i in their natural State; ſo 
likewiſe the Parts of the Flint are ſeparated a little further 
from each other than they were before it was ſtruck a- 
gainſt the Steel, which cannot be, they being ſo very 
brittle, but that they muſt be entirely ſeparated from the 
Maſs of which they were Parts. They muſt therefore fly 
off into the Air, and be ſurrounded, for ſome Time at 
leaſt, as you ſee in C, with the Matter of the firſt Ele- 
ment: For being very ſolid, they have ſufficient Force to 
ſh back every Way the ſmall Globules of the ſecond 
— (which are continually endeavouring to get in- 


to the Places which they were driven out of,) by their 
rapid 


cerning the true Cauſe of this Par- Part I. Chap. 27. Art. 15. 


1. The Fire to be Inminons) Con- 1 mena of Fire, See the Notes an 
ticular, and of the following Phæno- 
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rapid Circumrotation: And therefore 1 theſe little Pieces 

_ - muſt appear lm. 

6. Nye 6. This being the Nature of Fire, it from hence follows, 
— — F chat it muſt go out in a Moment, if it be not ſupplied 
Fa. with Fewel; both becauſe the ſmall terreſtrial Parts of 
which it is compoſed, by daſhing one againſt another, 
te divided into ſtill ſmaller Parts, which have not Force 
enough to reſiſt the ſecond Element, which is continu- 

ally endeavouring to extinguiſh or choak it; and alſo be. 
cauſe theſe fame Particles, by driving forward the Glo- 
bules of the ſecond Element, move on all Sides out of 
thoſe Places where they firſt were, and come in amongſt 
the Parts of the Air, where they loſe their Motion by 
communicating it to the Air, and fo 7 away in Smoak. 

7. The ge- 7. Feel therefore muſt of Neceſfity be added to Fire, 
2 if we would have it long preſerved in the ſame Place; 
Ales proper to that is to ſay, ſome Body mult be put ſo near to it, that 
woariſb Fire. the Parts of that Body may go into the Place of thoſe 

which are diſſipated by the Fire or which are converted 
into Smoak. And in Order hereunto, it is neceſſary in 
the firſt Place that the Parts of this Body ſhould be ſo 

diſpoſed, that they may eaſily be ſeparated ſucceſſively from 
each other by the Action of the Fire which they are to feed: 
And that there ſhould alſo be a ſufficient Number of 
them to repell the Parts of the ſecond Element, which 
are continually endeavouring to choak the Fire : This the 
Parts of the Air cannot becauſe they are too fine, 
wherefore Air is not ſufficient to nourith Fire. 

8. The 8. The Conditions requiſite in terreſtrial Bodies to 
particular compleat theſe two general Properties, are firſt, that. their 
Condiziont. Parts ſhould be of unequal Bigneſs, ſo that the ſmalleſt 
of them being firſt agitated, may help to increaſe the Mo- 
tion of the larger : Secondly, that the Pores of theſe Bo- 
dies ſhould be large enough to admit the Parts of the 
third Element which are already on Fire, in Order to put 
the Parts of theſe Bodies into Motion; And Laſtly, the 
theſe Parts ſhould be fo connected with each r, that 
the Parts of the ſecond Element will ſooner be driven 
2 ch round, than they entirely be ſeparated from 
ah Glee 


9. Every 


1. Theſe little Pieces maſt appear | Globes or at leaſt being red-hot 
ay rs Mr. Web _—_ — ſhone, and kindled — See 
FI pe, t t the Particles Hook's Micog * Obſervat. . 
Steel being alſo melted into ſmall 1 * 


© = © BS 


Chap. 9. of NAruRAL PHILOSOBRY: ror 
9. Every one of theſe Conditions are to be found in all 9. Y74y 
Sorts of dry Wood, with this Difference only, that they are 1 54, «4þ 

in ſome in a greater, in others in a leſs Degree; wherefore * 
they will all of them burn, but ſome more eaſily than others; 
for Example, that which has the largeſt Pores, or that in 
which all the forementioned Conditions are found, or ſome 

of them in the greateſt Degree, will moſt eaſily burn. 

10. The firſt and the third of thoſe Conditions now 10. py, 
nr yy yon RO * — in Metals, but be- Metals are 
cauſe they have not the ſecond, are not at all pro-“ Feber to 

to — Fire; yet however, as the moſt ſolid Wood, N 
or that which has the feweſt Pores, will very eaſily burn 
when it is cut into Chips, or reduced to Shavings like 
thoſe taken off by a Joyner's Plane; fo likewiſe the Fi- 
lings of Steel, thrown croſs the Flame of a Candle, will 
burn —— i and every Particle of it will become a 
very _— Spark. | | | 

11. The third of theſe Conditions ſeems to be wanting 11. How 
in ſuch Liquors as Oils and Aua-Vitæ, which yet are very az * 
eaſily converted into Fire. But it is to be obſerved, that — —4 
theſe Sorts of Bodies being made up of ramous Parts, 7h Fire. 
in which there are a great many little Corners that the 
Parts of the ſecond Element cannot get into, they muſt 
contain a larger Quantity of the Matter of the firſt E- 
lement, than other combuſtible Bodies generally do: Now 
this Matter of the firſt Element, conſpires with that of 
the Fire, to drive away the Globules of the ſecond Ele- 
ment, and contributes to make the Parts of theſe Sorts of 
Liquors the mofe inflammable. | 

12. When I ſaid that one Condition neceſſary to make 12. Ny 
a Body capable of nouriſhing Fire, was, that it muſt be 3 = — 

(and its Pores muſt be filled with ſome Matter, 
becauſe there is no vacuum in Nature ;) I did not mean, 
that its Pores ſhould be filled with ſuch Matter as can 
hardly be driven out; for that is much the fame Thing as 
if it had no Pores at all: Thus, n Wood, whoſe Pores 
are filled with a great Deal of Water, will ſcarce burn at 
all, in Compariſon with dry Wood, out of which, the Air 
which gets into the Place poſſeſſed before by the Water, is 
very eaſily forced; and thus likewiſe, a Linnen Rag dip- 
ped in Aqua-Vite, when it is ſet on Fire will not be burnt, 
becauſe the Fire which is nouriſh'd only by that Spirit 
has no more Force than is ſufficient to * hold of and 
carry away the Parts of the Agun-Litæ, fo that it cannot 
agitate the Parts of the Rag, ſo long as it contains ſome 


other Bodies beſides Air in its Pores. 
| | 13. If 


. 


the Natwre of hecauſe 


the Inpredi- 
ents of which 


z 


* 


© on, muc 
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z. If we'conlider” the Ingredients of which 1 Gun. 


powder is made, we ſhall find that it has all the Condi- 


tions requiſite to make a 


take. Fire with the great- 


eſt Eaſe, It is a Compoſition of Suphur, Salt-Peter and 
Charcoal, beaten together a good while in a Mortar, and 
no and then a little Water in which Lime has been ſlacked, 


to the Bigneſs 


| ured upon it; This Mixture becomes a hard 
Paſte, which in | paſſing through a Sieve, 3 it ſelf 
of the Holes, and is divided into ſmall 


Grains, which are afterwards dryed with great Care. 
14. What 14. Now Sulphur, is in its own Nature combuſtible, 


it is oily: And if it does not ſo eaſily burn 


when it is in the Maſs, the Reaſon is, becauſe its Parts 
it is compoſed are then a little too much compreſſed, and befides not 
being' very ſolid, they are not able to drive from them 
always the Matter of the ſecond Element. he Sali. Peter 
is compoſed of very ſolid Parts, and which are of ſuch 
_ . Figure as take up more Room when they are put in A- 


I. Gunpowder) The Cauſe of 
the Exploſion Jp Gunpowder is 
thus explained 1 famous Sir 
Iſaac Newton, * When Gunpow- 
« der takes Fire, it ,poes away into 
* flaming Smoke. For the Charcoal 
« and Sulphur eaſily take Fire, and ſer 
fire to the Nitre, and the Spirit of 
© the Nitre being thereby rarifed into 
« Vapour, ruſhes out with Exploſi- 
| after the manner that 
* the Vapour of Water ruſhes out 
of an c/Bolipila ; the Sulphur alſo, 
« being volatile” is converted into 
© Vapour, and ents the Explo- 
© ion. Ar the ãcid Vapour of the 
« Sulptiur, (namely that which di- 
« ſtils ander a Bell into 7 of Sul- 
«* phur) entering violently into the 
0 Erd Body of the Nitre, ſets looſe 
< the Spirit of the Nitre, and excites 
a great Fermentation, whereby the 
Heat is farther augmented, and 
© the fixed Body of the Nitre is alſo 
© rarified into Fume, and the Exploſi 
on is thereby made more vehement 
and quick. For if Salt of Tartar 
© be mixed with Gunpowder, and 
that Mixture be warmed till it 
* takes Fire, the Exploſion. will be 
© more violent and quick than that 


f Gunpowder alone; which 
© cannot proceed from any other 


« Cauſe than the Action of the Va- 


c pour of the Gunpowder upon the 


| 


gitation 


© Salt of Tartar, whereby chat Salt 
© is rarified. The Exploſion of Gun- 
© powder ariſes theretore from the 


violent Action whereby all the 


© Mixture, being quickly and vehe- 
* mently heated, is rarihed and con- 
« verted into Fume and Vapour, 
* which Vapour, by the Violence of 
that Action, becoming ſo hot as 
* to ſhine, appears in the Form of 
Flame. Op:ichs, pag. 317. 

So likewiſe concerning Aurum 
Fulminans mentioned above, (Part 
I. Chap. 26. Art. 13.) the ſame ex- 
cellent Perſon ſays, £ Palvis Fulmi- 
* ans, compoſed of Sulphur, Nitre 
and Salt of Tartar, goes off with a 
© more ſudden and violent Explo- 
ſion than Gunpowder, the acid 
« Spirits of the Sulphur and Nitre 
* rulhing towards one another, and 
* towards the Salt of Tartar, with 
© ſo greata Violence as by the Shock 
© to turn the whole at once into 
* Vapour and Flame, Where the 
© Diſfolution is flow, it makes 
© a flow Ebvllition amd a gentle 
Heat; and where it is quicker, it 
makes a greater Ebullition with 
* more Heat; and where it is done 
© at once, the Ebullition is contract- 
© ed into a ſudden Blaſt or violent 
Exploſion, with a Heat equal to 
that of Fire and Flame. bia. 
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an when are at Reſt, with reſpect to ; 
eich other. And as ny Charcoal, we know . 

is made of Wood extinguiſhed before it is quite burnt, 

ap, and tnuſt therefore contain a very great Number of 

Pars eadly to be put in Motion, and alſo a very great 
Number of Pores. For beſides thoſe which wete in the 

Wood before, there muſt be a great Number of o- 

thers formed by the Fire. And as to the Lime · water, it 

is evident, that it ſerves; in the firſt Place, to hinder the 


other Ingtedients from taking Fire, whilſt they are 
beating in the Mortar, and alſo to connect them a little 
et; But as the fame Things may be done by 4 


many other Liquots, I don't fee why this ſhould 

uſed tather than any of them, except they who make 

Gunpowdet find by Experience, that the Powder moiſt- 

ened by this grows ſooner dry, and is formed into hard- 
er 


t5. Wherefore, this ſurpriſing Compoſition, which 15. 73 
was firſt found out by Chance about three hundred Years 22 
280, will very eaſily take fire; becauſe the Fire which 22 
is put to any ſtall Part of its Superficies enters ii by 
Means of the Pores of the Charcoal, in a Motnent of 
Tims ; and a great many Parts take fire almoſt. all to- 
zether,, firſt thoſe of the Charcoal which are the eaſieſt of 
all to be put in Motion; and then thoſe of the Sulphur, 
which immediately agitate the Parts of the Sal- Pere, 
and theſe being very ſolid, and dilating themſelves very 
much, are the Cauſe of the extreme Violence of the 
Fire. The Powder being in Grains contributes alſo 
_ becauſe a great many of theſe Grains can take 

8 ; 


16. 1 Flame is nothing elſe but Fire wholly diſengaged | 16. i 
from, terreſtrial Bodies which yet ate not altogether dif- Flame is. 
ſolved, the Particles whereof being' by the moſt vehe- 
ment Agitation moved from their Place, and flying off, 
conſtitute à very rate, and conſequently vety light, fhin- 


ing * 2 2 0 f 4 * — - p F +» * 0 
17. Pyratnidat or pointed Figure of Flame, is iy. m1 
owing in the firſt Place to the Lightneſs of it, which by # appears | 


carrying upwards, makes it open and divide the Air; 75 P, 
may fee muſt of * not be ſo wide 45 a 


1. Flame is nithing elſe, bc.) I | mot flame without emitling « topiins 
mr Flame a — ac) or . and this Fame bm in 64 
Exhalation heated red hot, that is, | Flame, Newt. Opt. pag; 316. 

ſo lot a3 to ſhine? Fir oldies WF © . 
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the Place where it ends; and it is alſo owing to this, that 

the higbeſt Parts of the ons are not ſo ſolid, and are N of 

leſs agitared: than the other, either becaule they have been Ill 

battered,, and worn by daſhing againſt each other, or be. if B 

cauſe they have loſt a; 8600 deal of their Motion, for ll if 

which Reaſon they, are not 10 able wholly to reſiſt the ſe. Il fo 

cond Element whichendeavours to compreſs them. Mc 

18. Of the ...:18.: Becauſe the Parts of the. Flame which are conyer. Ml © 

Motion of the ted into Smoke have always ſome of the Matter of the Wi ® 

4 Flaws firſt Element going along with them; therefore there Il * 
mult always be ſome other coming to the Flame from 

the Places about it to Lupply its Place; which cannot Il t 

be, but the groſſer Parts of the Air muſt be alſo dragged II 

along with it; and this is the Reaſon why the Air moves IM © 

towards the Flame, And this Motion is ſtill increaſed 1 

from hence, that the Air is forced to go and fill up the Il ® 

A the Parts of the Wood which are cel into Wl © 

1 7. Thar 19. The Matter of the firſt Element, which drags the e 

Flame con- Air along with it towards the Flame, cannot help drag- 0 

ane of the king ſome of the Parts of the ſecond; Element along 

Matter of the with it, alſo: Theſe therefore entering into the Flame , 

ſecond Ei. along with the Matter of che firſt Element -in which I * 

they ſwim, muſt of Conſequence be as much agitated as 

that, and ſo conſpire with it to drive away every Thing c 

that endeavours to ſuffocate the Fame. 

20. Why 20, L think I have not omitted any one conſiderable WW * 

Bodies Gir Circumſtance with reſpect to Fire in general: One Thing | 

desk, may here be demanded, and that is, How it comes to | 


not produce pàſs, That if two Sticks be ſtruck one againſt another, as 
_— was hard or harder than the Flint-ſtone is ſtruck againſt the 
rl. Steel, we do not find any Sparks kindled: To which it 
may be anſwered; that the Reaſon is, becauſe the Wood 
being ſoft, the Parts which are ſtruck firſt approach a 
| lite ſooner to the ſecond than theſe do to the third, and | 
ſo on; ſo that a very lirtle only of the Matter of the ſecond | 
Element is driven out of the Wood: Beſides the Parts of 
4 the Wood not being at all ſtiff, they return back very (lowly 
into that State which they were in before they were ſtruck: 
©» , Wherefore they don't break quite off, but give an Op- 
Portunity to the Globules of the ſecond Element to enter 
- again into the Pores out of which they were forced: 
Whence.ir follows, that the Matter of the firſt Element 
cannot looſen the Parts of the Wood, nor put them into 


— Agitation for them to be in che Form of 
ne. | 0 
| 21. This 


Cl F Natural Prrtosodrny, > 
21. This is conſirmed from hence, that if two Sticks 21. 
ing hard; Wood be ſtruck one againſt another, 2% 1m 
will — 2 Fire, in the ſame Manner e nor bard, 
1 two Flints ſtruck one againſt another. So likewiſe, ave againf 
ifewo Pieces of {oft Wood be rubbed one againſt another 2, n 
forſome Time, ſo that a deal of the Matter of the ſe- burn. 
cond Element is y, made to come out of them, 
ud the Parts of the Wood put into a more than ordi- 
naty Agitation, they will not only ſend forth Sparks of 
Fire, but many Times be all of a Flame. . 

22. We _ alledge for an Initance of the Truth of 22+ fan 
this, what is ſaid concerning certain People in America, © H + 
who have no other! Way but this to kindle a Fire when 
they want one; but not to go ſo far, don't we ſee ev 
that the Ale tree of a » when it goes very quic 
in dry Weather, and the Nave of the Wheel, by their 
mutual Attrition will both be ſet on Fire? 

2 oro has = ſaid 2 Fire 2 
there is no great of ſaying any Thing parti- 77949” 
cular concerning | ſubterranecous Fires. For 1 3 1 
| that where there are Mines of S#/phur or Bitu- 

men, they: muſt ſend up Exhalations, which meeting with 
ſubterraneous Caverns, they muſt ſtick to the Arches of 
them, in the ſame manner as Soor does in our Chimneys, 
or as Flower of Sulphur does on the Tops of the Chymiſts 
ſubliming Veſſels, where they often mix themſelves with 
ble the Nitre or Saltpeter, which comes out of thoſe Arches in 
ing like manner as we fee it come out at the Bottom of an 

to od Wall, and ſo it makes a kind of Cruſt which will 
25 very eaſily take fire. * a bo 
he 24. There are ſeveral Ways by which this Cruſt may 44. Seve- 

it take fire; one is, the Daſhing together of ſome ot its 2% of 
od Parts which are forced by their own Weight to ſeparate {,," —_ 

2 from the Arch of the Cavern where this Cruſt is form- 
1d ed; another is, the Fall of ſome great Stone, which 
id is undermined by inſenſible Degrees i by the Rain till it, 
of be quite looſened from er amv which is over this Ca- 

0 n An ball u N 2 Vvern, 


A 1. By the Rain, &c.) It is | * contained. Afterwards by perpe- 
| not only probable that Stones are | © tual wearing they grow and 
r *broken off by their own Weight, | * leſs, and in lengh of Time be- 
|. * bur becuſe Rivers run over them, | * come ſo weak, that they are no 


e *the continual Moiſture weakens the | * longer , able to bear their own 
* 4 . of the Stone, and is ever « Weight, Then Stones of a pro; 
off from thole which e digious Weight fall down, und 


0 Pay getting it o 
p (it is aſtened to, and (as I rhay ſay) 
* fhaying of the Skin in which it is 


Ee rag ge regs 
Nat. N. Book 6. Chay, a1. 
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vern, and ſo tumbling down, and breaking in Pieces 
ſome Part of this Cruſt, it ſets it on Fire in the fame man- 
ner as we ſaid the Americans, ſet two Pieces of Wood on 
Fire, by rubbing them one apainſt another; or as che 
Peſtles in the Gunpowder Mills ſometimes ſet the Pow. 
der on Fire, — it, if the Materials ſhall chance 
to be but a little too dry: A third is, when one Stone 
as it falls ſtrikes againſt another, and ſo aces: ſome 
Sparks which ſet fire to the combuſtible er, that is 
near ; to which we may add farther, that a large Stone, 
in falling from a very great Heighth in theſe ſubterrane- 
ous Caverns, may by the Swiftneſs of its Fall, force the 
Air (which it meets with, and which it cauſes to a{- 
cend,) to move ſo extremly ſwift, as to put ſome Parts of 
the terreſtrial Matter which are there, in as great Agita- 
tion as the- Matter of the firſt Element, and which may 


5 conſequently 2 ſet on Fire all ſuch combuſtible Things 


as are in the Way. W 4 
2. 1% 25- All the ſubterraneous Fires which are kindled in 
there are ſub= the Bowels of the Earth, do not always break out fo as to 
Fp be ſeen; for they may be immediately choaked as ſoon as 
4 rut appear. they begin, for want of Vents or Holes for the Fumes to 
exhale through: So that thoſe People who live upon the 
Earth under which ſuch Fires are kindled, may not always 

perceive them. | WO? 
I. His 26. However, if the ſubterrancous Cavern be filled 
Earthquakes with a very denſe Exhalation, ſuch as that which a Can- 
are canſed. dle ſends forth when it is juſt put out, it may take fire 
all at once, and by dilating it ſelf, lift up the Earth which 
is above it, in the ſame manner as Gunpowder put into 
Mines lifts up the Ground under which thoſe Mines are 
made. After which, when the Exhalation is ſpent, the 
Earth which is lifted up, falls down again by its own 
Weight; and in this manner are Earthquakes e ; it 
may alſo happen, that one ſuch Earthquake may be ſuc- 
ceeded by ſeveral others, if there be ſeveral Caverns near 
one another, which have any Communication with each 
other, ſo that the Exhalations they are filled with may be 

ſucceſſively kindled. | 


27. It 


2. Set on fire, &c.) A much ] of ſome Liquors, and of what they 
more probable Cauſe of the 2 call Palvis Fulminans, See above 
on fire than any of theſe, is ſuc | Art. 13. 

a Fermentation of Vapours as that 


8a a 'Ss 


over it, may be ſo 
and o 


1 # 


THOUGH wecannot conſider the Origin of Foun- 1 gu. 
| tains without ſame Kind of Admiration; yet the En- 
quiry into this Origin, does not ſeem to be any very come fron 


ve obſerve the i 


we don't ſee how the 


Chap? To. F Narvrar Paosornr. 


may 'down much d 
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27. It may — — — be 
Þ lave, and the Tract of Land which is as an 
great, that it may divide aſſunder 
towards the Middle, and jthe Places thereabouts 
than they were before: And 
this explains how whole Towns may be ſwallowed up by 


— 


C 
— 
. . 
2 
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CHAP. x. 
f FOUNTAINS. 


4907 


27. How 


h whole Towns 
may be ſwal- 
lowed up. 


the Waters of 
Fountains 


cult Thing, For firſt, if we. conſider, that the e Ses. 


Springs of moſt of them never dry up, 
vers, which are a Collection of them, though they run 
continually into the Sea, yet never ſwell it, we may eaſily 
11 that the Sca furniſhes all the Fountains with 


2. Moreover, ſeeing 


and that the Ri- 


ing tis manifeſt there are a great 
Number of Chinks in the outward Earth, it is reaſonable * 


to think, that theſe x are like ſo many Channels through 
which the Water is carried from the Ocean, by its own 


contained in large 


Weight and Liquidneſs to the moſt remote Places where 
to be. But becauſe heavy Liquors 
eſſels, keep themſelves upon a Le- 


vel, and do not riſe higher in one Place than in another; 


1. Are like ſo many Channels, &c.) 
To which we may add, that Rain 
and melted Snow, and Vapours 
raiſed out of the Sea by the Heat of 
the Sun, and driven by the Winds 
upon the cold Sides of very high 
Mountains, on which they ſtick be- 
ing condenſed by the and run 
through the Chinks of the Earth 
and Stones, into Recepracles of Clay 
and Stones which are within it; in- 


N which comes from the Sea 
3 


ſhould 


creaſe theſe Waters by being added 
to them; or rather that they make 
up the principal Part, if not quite 
the Whole ot them, See Varen. 
Geogr. Book I. Chap. 16. Prop. 5. 
Clerc's Phyſ. Book II. Chap. 7. Vel. 
of the Orig. of the Nile and other 
Rivers, Chap. Vn VIII. end the 
Philoſophical Tramſactions, Numb. 119, 
and 192. 


2. How 


his I'V ater 
ets to the 


mains, 


- ſhould e Burgundy, for Example, or Chan. 
© pale; where the Springs of the River Sein are, than in the 
on 2 near Havre- de grace where this River diſcharges it 
"MF," And 1 — —— of * as Chan- 
©  p4ign, where theſe” Springs are, being ſo much hi 
than the Surface of t — as the whole Fall — 
River Sein in the whole Length of its Caurſe is, we mul 
conclude that the ſmall Veins of Water, which reach to 
the Places where theſe Springs are and furniſhes them with 
Water, muſt riſe ſo much above the Surface of the Sea 
Wherefore we muſt find out the Cauſe of the Water 
being raiſed to the hollow Places in the Mountains from 
whence we ſee them come, and alſa, explain why, when 
the Water in the Sea is falt, that in theſe Springs i 
not ſo. MNT 9 
3. That 3. We cannot kcquieſte in tlie n of ſome Phi. 
the Moun- loſophers, who'aſcribe to the Parts of the Earth which are 
2 = the abaye the Veins of Water, a Power of ſucking and dray. 
Dae by "Ing them up to the Tops of high Mountains; becauſe de 
Halen. are ſure that Suction 3 a Power of moving i 
A +. fa in the Body that ſucks. Thus we cannot ſuck up any 
2 Liquor without ſwelling our Bodies, which we ought 


not to ume that the Earth can do; and the 
Compariſon they bring of a e dipped into a lit- 
tle Water, ſignifies nothing: For, beſides that there 
can be but a little Water raiſed ùp in that Manner, it 
would follow, that the Water in the Springs would be 
Alt, becauſe Salt can very eaſily paſs through all thoſe 
Places where any conſiderable Quantity of Water can 


RR Nothing can be more abſurd than the Opinion ot 
{14 0pixio"forne other Philoſophers, who are perſuaded that the Wa. 
4 ' randy ter of the Sea extends it ſelf to thoſe Places, in the high- 
--  _eft Mountains, where we find any Springs, becauſe the 

Surface of the Sea is higher ſtill than thoſe Places in the 
Mountains: For if this were ſo, it would follow, that 
the Rivers which return into the Sea would aſcend and 
not deſcend. | 3 

5. That F. That then which appears to me moſt reaſonable to 
1g think concerning the Manner in which Water is raiſed, 
aſcends in e from thoſe very low Places, and which are at ſuch a Di- 
Form of Ya- ſtance from the Sea, to which their own Weight and 
canin Liquidneſs brought them firſt, is this; that it is diſſolved 
of Alan - into Vapours by the Heat which is in the Bowels of the 
n, Earth, which Heat bs found by Experience to be the great- 
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er, the deeper we ow theſe Vapours cannot extend 
Ae e on their Motion conveniently, 


b an — $, becauſe, there are others which en- 
- to dilate heraſelves at the ame Time on all 


ares muſt nec riſe up into the high 
* Ang 172 is ſo Tu. Y C'S 5 9 

carried up. I into the Air, W they are afterwards form; 
ed into, and compoſe Rain, Snow, and Hail. 

6. This Fog: It is ealy to apprehend, | that theſe 6. That 
Vapouts, _ warn ey. come de the Superficies of the 5 1 ny 
Farth, where th ; of it are. Fidel mult, loſe a; great 4d ſrph 
deal of Their Motion: o that not h aving Motion enough - +, 
to tile any ipher,, there remains only ſo much. as is ſuf- _ 
ficient © tak . llide by each hen and gather in- 
to mall Drops of Water, ook Weight makes them run 
downwards; e 2 great many of them hap Ppening to 
meet together, they compoſe a mall Stream of Water, 
which runs on further to ſome Place where it unites it 
ſelf with a great many other ſych like Streams; And thus 
they all of thetp together co. ppoſe a A large Vein of 
Water, Which finding ſome Cleft in fs ountain for It 
to come out, at; we call ic a Spring of running Water or 
2 Fountain. . | 

7. The Veins of Water which thus ſupply the Springs 7. That 
or Fountains, ought to be found in the Cavities of Moun- 22 2 
— in Ad may come out and run down by their own R 

as for thoſe, which in great Numbers ter. 
18 M Plains and Valleys, it is evident that they can 
never riſe from under the Surface of the Earth: However, 
theſe are not wholl Y uſeleſs; For beſides their Uſefulneſs 
in moiſtning ſome Parts of the Earth, and affording riutri- 
cious Juice for Plants, they ſerve _ to form Wen and 
to fill them. N 
8. — becauſe the « Salt does not riſe up in Va 8. That 
ens New th oy Parts of freſn Water; it is 3 or 11 
aters of Springs and Wells muſt be freſh. 1 

MWherefore, if there be any Springs which ſend forth e be 
Salt Water, as there are ſome in Burgundy and Lorrain, J. _ _ 
it is becauſe they = diſſolve the Salt which they meet with feng 5:rings 
in the Earth as they run along; as we ſhall eafily be con- mo fos 


vinced, if we obſerve that * Waters eat up their Banks {7 * 
4 by 


other Salts, c. as it paſſes through 
the Earth, is precipitated. 


1. The Salt does not riſe mp, 8c.) 
We may add, that the Salt is gradu- 
ally ſeparated from the Water by be. 2. Diſſolve the Salt which they meet 
ing ſtrained th: * a great deal of I with, &c.) See Varenins Geogruph, 
Sand, and perhaps being mixed with } Book I. Chap. 17. Frop. 14. 


— 


tog 


on hs «- 7 ® 


f 


” * = q — 
Part III, 


f ach than 
by Degros o that they are now m deeper than they 


r 
30. VVhere- 10. if inſtead of Salt; the Veins of freſh Water meet 


72 e with any metallick Matter or any Minerals whatſoever 

— they take off ſome of the fineſt Parts from them ; and 

fits, hence ariſes all the different Properties of thoſe Waters 
which have their particular Uſes in Phylick, ſuch as thoſe 
of Forge, St. Mion, Pougues and Spaw. 

Ir; Of th 3% The Waters > 8 very 2 1127 
a Heat, which is ns to their 
n, . mixed wich ſome i! 8 xbou at ths in great Agitation, 

Wich in ſome Meaſure reſemble thoſe ſmall Parts which 
riſe up firſt in Wine when it is diſtilled, and which Chy- 
miſts call $ its: For if theſe Waters be carried away, 
they immediately loſe all their Vertye, if the Veſſels bs 
are put into be his well ſtop 

12. That © 12. And itis not at all neceſſary, that all theſe particular 


== Ave of Sorts of Water, ſhould contain any ſenſible 
thoſe foreign Corpuſcles, in Order for them BY 
Properties which' we ſee in them. 


aters need 
not contain 
any ſenſible 
Quantity of 
8-oſe foreign 


De dies. 


uantity a t 
we ſe 
For we find 


rience, that Regulus of Antimony infuſed ſeveral — 


a large Quantity of 


though it — the Wine a very ſtrong 


many Phyſicians therefore do in vain re — 
to find out by Diſtillations what tho 


ine, will not be at all der 


ſtrong Vomit. A 
thetnſ — 
Bodies are 


which are contained in medicinal Wan 

13. The Vertue aſcribed to ſome Fountains, 3 1. 53 
trifying, or turning into Stone, ſeveral Sorts of hard 
thrown into them, ſuch as Pieces of Wood, Bones, and 


Mathrooms, conſiſts in nothing elſe but this, that they 


1. Remarkable for their Heat, &c.) 

Se Sericca's Nat. Gueſt, Book III. 

bap. 24. and Varen, Geogr. Book I. 
p. 17+ Prop. 7. 

2. Of petrifying or turning into 


Stone, Bec.) There is a River in 


Thrace, which if von drink of, it 
will turn your Bowels' into Sone, and 
caſes with Marble whatever is fut 
into 5 Concerning which Seneca 
thus „ eaks, in his Nat. Que. 
Chap. 20, © The Mud of 

c it * 4 of that Nature, that it glues 
*c Bodies rogether, and hardens them. 
« As the Duſt of Puteoli, if it touch- 
ce es the Water, it becomes Stone, 
« to on the contrary, this Water, 
« if it touches any Thing ſolid, ſticks 
and cleaves to it. Hence it js, 


i phat Pp thrown i into this Lake 


n. 


Con- 


e are afterwards taken out converted 
% into Stones. The ſame Thing 
« happens in ſome Parts ot Jraty, 
« if you put in a Rod or a green Leaf, 


« inafew Days after, you take out 
«Ka * —— And Pliny, Book 
II. Chap. 1 e In the Cicons Ri- 


« yer, Lat in the Lake of Velinns, 
tc in the ol ry of Marca di An- 
te cona caſt in, is covered o- 
« yer With 4 ſtony Bark, and in 
0 Surins, a River in Colchis ; Tb that 
« a hard Bark commonly covers o- 
« yer the Stone ſtifl. So likewiſe 
« in the River Silarins, beyond Far- 
e rentum, not only Rods put in, but 
« alſo Leaves turn into Stone; The 
% Water is otherwiſe very whole- 
ce ſome to drink. OY 


UU—— ĩͤ-ã jw. ³˙· ¹wꝛᷓm 7 © & © 


Chap; ic: of Narunal Pniresobur: 
contain in themy a great deal of that terreſtrial Matter, 
which we before ſaid — — unite the more groſs Particles 


of Sand, and ſo compoſe t-ſtone,Free-ſtone, and Marble, 
re uantity of which is found i in the Tubes which 


Feten of geri and If to + this City; which + Park. 


in the Pores of thoſe Bodies fo that 

— And ofthis we havean undoubted bra 
beca Bodies thus petrified appear;no longer porous, 
1 much harder and heavier than they were be- 
13. If inftead of that terreſtrial Matter now mentioned, 
n P 
2 t Quanti apours, 
this fame Hes ſhould raiſe A Quantity of 
greaſy Exhalations, which might come to unite together 
and. condenſe, when they meet with the cold Parts of 
a 1 theſe would compoſe alſo a greaſy Liquor, 
and conſt yently we ſhould ſee 2 a Spring running with 
Oil. But this can. happen but very ſeldom, becauſe Ex- 
— be raiſed up than Water. 
And if there be any little Veins of Oil to be met with 
at all, it muſt be in very low Places ſuch as Mines 


are. 
15. There ms other der. Springs which are remarka- 
ble, not for any parti ertue that is in their Wa- 


ter, but only becauſe 3 the Water runs at a certain 
TAN i c Peribd: For theſe Springs 
are obſeryed to run when the Sea flows, and to ſtop 
when the Sea ebbs. It will be no difficult Matter to 


account for this, if we conſider that OTIS 
m 


1. In the Tubes, &c.) * Awhitiſh | *© the fame is reported of Echatana. 
and commonly A rr Plin, Book 31. Chap. 2. Some ſuch 
© hardens about Canals Sort of Springs are now to be 17. 
Tubes. 1 Nat. NN. alſo, See Haren. Geogr, Book 1 
Book III. Chap. 20. The Springs | Chap. 17.Prop. 8. 
at Maypmyg beyond the Rhine in 3- the Water runs at a certain 
. GE A are hot, and their Waters | Time, &c.) There is a Spring in 
make a Pumice-ſtone about the * the Form of a Well near the Tem- 
Banks. Pliny Book 31. ch. 5. le of Hercules at Cadiz, which 

2. A Spring running with Oil, | * ſometimes riſes and falls as the Sea 
&c.) Fah heat relates, That near © does ; at other Times it does the 
Sol, a City of Cilicia, there was a4 * reverſe; in the ſame Place another 
* Spring that ſupplied the Place of ees with the Times ot the Sea. 
$ ON. ===  Theophraſtns ſays, that Pow Book II. Chap. 97. Thereare 
© there was a Spring in topia, | ſome Springs now to be found which 


* which had the ſame Vertue. That | do the fame. See Varen. Geogr, 


the Water of theSpring [,ycos would | Book 1, E 17. Prop. 17. 
burn by purting a Candle toi: q and 


14. Of the 


Springsof Oil. 


15. Of a- 


very wonder 
ful Fountain. 


We — ROHAULN SMM Burt, I 
* from dhe Sen to the Mountain where any one of ele 
extraordinary Springs is, therę is a D to Adi 
the; Warr of. Shoes A A 55 
art ir 10g { 9. Tau it 
Yo rings oberg ek 0 oled; eve, 
2 
it n 
comic thrin tow 


run out. — other Hand, J 

Warr i he Sean ace, 355 2 05 

—— — returns towards the Sea, es Her 
all the Vapours that could be . e 

55 that the pring i is dry all ee e. 
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1. Of the AVING thus Jeavoured to give an Account of 
YVordWind. LI what, is moſt conliderable in the ade et us now 
examine what paſſes in the Air, and try ro explain what 
are. generally called n the moſt common of which 
is the Mud, that is to a that ſenſible Agitation of the 
Air which toner Part of it is erde out of 
poſe untry into another 
et . Now if we conſider that the fluid Matter of the 
Wind onght firſt and ſecond Element which turns round about a certain 
> — Center, deſcribes an entire Circle ſo much the ſooner as 
Eaft to n the Circle is leſs; for Inſtance, that which turns about 
#n the ed the Sun, and is near it, makes a Revolution ſooner than 
= that which is further off; and that which is about Fups- 
ter, and very near him, corppleats its Courſe ſooner than 
that which is more diſtant : We ſhall be apt to think 
that the Caſe is the ſame with Reſpe& to the Matter of 
the firſt and ſecond Element which 4 ſſes the Earth, 
and turns about it; and conſequently it ſhould ſeem that 
I the fluid Matter which is about the Equinoctial 2 
oul 


1. The finid Matter which? is aben may | add, that the Sun, in all Parts of 


the EquineGial; &c.) To this we | the torrid Zone very much rarifies 
the 


enen 
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take up a little more Time to finiſh-its Revclu- | 
from 2 We to Eaſt, than that Matter which is about 
oo Poles, where the Circles deſcribed -by it are the 
And becauſe the Earth is always carried that 
1 Matter, we conclude, that it muſt be carried 
m Velocity betwixt that of the Matter which 
oles, aal that of the Matter which is near 
2 51 that is to ſay, it advances not quite fo faſt 
05 to Eaff, as the Matter which is near the Poles 
a little faſter than the Matter under the E 
tor; . conſequently. we ought to perceive a Witt 
fo jo to Weſt : And this is what all Mee have found 
ence; who have always obſerved the Wind on 
ks when they fail from Eaſt to if in the torrid - 
5 and always hi contrary Wind when they fail from 
Weſt to E 
* e the Air becomes of the lame Nature with 925 a fan 
untry throug ch it , is very much T 
heated in _ over ſandy Places, which reflec almoſt OE 
all the Ray dd the Sun; and very much cooled, in 
over Water, which abſorbes almoſt all the Rays; 
it ill eaſily appear, that the Wind which we are ſpeak- 
, muſt conſiderably cool thoſe Countries into 
bs ry it is carried over a long Tract of Sea. And thus 
we apprehend the Eaſtern Parts of Africa to be very 
temperate, 1 2 55 they be in the Middle of the torrid 
e, becauſe ally cooled by the Eaſt 
ind which Abe. thicker from the Perſiax Sea: But 
it is otherwiſe in the Weſtern Parts; for though the Eaſt 
Wind prevail there as it does in the other Countries, 
| be it _—_ not come thither till. it has had Time to 


heated in paſſing over a great many ſandy Countries. 
4. The 


che Air which it is every ] 2 North Vind ceaſes ad cannot gene- 
directly over; and the Air thus rari- | trate any farther; apon the Southern 
fied, becauſe when the Sun is about | Coaff beyond Lybia, as the VVind 
ſetting, it cannot rake up ſo much | blows North South here, ſo there 
| Space, muſt neceflarily be condenſed | the Eaſt and Welt VVind always 
by the Force of the denſer and heavier | blow ſweceſſively by turns. Meteor. 2. 
Air ruſhing upon it from the Eaſt. | Chap. 5. It is @ very wonderful 
_ Wherefore the whole Maſs of Air | Thing (ſays Fred. Bonaventare) that 
- muſt conſtantly follow the Sun, that | the ode, Philoſopher, when neither 
is, flow towards the Weſt, See | he nor any of the Ancients, as we be- 
Clerc's Phyſicks, Book III. Chap. 5. | lieve, had found ont what thoſe Coun- 
and the Philyophical Tyanſattions, | tries were, ſhonld yet ſo truly and ſo 
Number 183. exadtly declare what VVinds 4 
But concerning the Winds blow- | blow and what did not, in thoſe Places 
ing from the Eaſt in the torrid Zone, | where they had never been, 
+ 490 ſays. And fo here the 
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. 4 The Sun cannot but dilate the Air by heating it, and 
che Eaſt- ſo 6. it to move ſometimes one Way and .. 
i the Morn. another in the ſame Country, according to its different 
ings Poſition with Reſpect to that Country; and this is the 

EReaſon why we perceive ſeveral Sorts of Winds. Thus 
for Inſtance, when the Sun riſes with ys, it dilates the 
Air which it is perpendicularly over, and cauſes it fo to 
Re, move a Any, that ſome Parts of it muſt come to- 
wards the Weft, where we are; Whence it follows, that 

we t then to feel the Wind from the Eat. 

5-YVhythe 5. On the » when the Sun ſets, the Air which 
doing ry is directly under it, by dilating it ſelf every Way, muſt 
Evening, have ſome Part of it come towards the Eaſt, we 
then are with Reſpect to the Sun; Wherefore we 

' ought to perceive the Wind to be Feſt then. And be- 

cauſe what we have. ſaid of our Country, may be ap- 

pliied to others which are out of the torrid Zone, we 
may aſſure our ſelves, that the] Eaſt Wind blows in thoſe 

Places in the Morning and the Vet- Wind in the Evening. 

6. u, 6. Further; It is to be obſerved, that when the Sun 
the VVind is dilates the Air which is directly under it when it is in 
— the Meridian, part of that Air muſt be lifted high up, and 
| then carried by its own Weight towards that Pole which 

is next it, where it drives forward the Air that it meets 
with, and forces it downwards towards the Equinoctial 
Circle: Thus it is evident, that at Noon-Time, in any 
Northern Country, we ought to feel the Wind blow from 
North to South, and alſo to blow downwards. | 

7. , 7. Without Doubt the Sun has no Power over thoſe 
che Sourh- Countries where it is Midnight; yet becauſe the Heat 
—_ Midnight which it excites in the Day, continues for ſome Time on 

tthe Earth, this cauſes a large Quantity of Vapours to riſe 
up which are hindred from aſcending very high by the 
Air which the cold Night condenſes; ſo that they are 
forced to move along upon the Earth from the Equinoc- 
tial Circle where they aſcend in very great Quantities ; 
'and fo carrying the Air along with them, they cauſe a 
Wind from South to North, in thoſe Places which are on 

this Side of the —_ 

8. That 1 8. Theſe four 1 which my in * Turns, from 
the Ealt- e four princi uarters of the World, ought 
411 to have — —— And, Firſt, the E 
than be which prevails in the Morning, ought to be ſtronger than 
Wel · Nia the Weſt-IWind ; not only becauſe it conſpires with the 

firſt general Wind which is obſerved to blow continuall 
between the two Tropicks, but allo becauſe the Air 2 
dllates 
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dilates it ſelf and blows towards the Weſt, tends towards 


— 


a Place where the Sun having been gone from the Me- 
ridian eighteen Hours, the Air has had Time to grow cool, 
and to be conſiderably more condenſed than that towards 
which the Weſt-I/imd tends, where the Sun is but fix 
Hours from the Meridian, and where it cauſes the great- 
eſt * and the * — Rarefaction. REF: Py 

9. The North-Wimd t to be pretty 9. That 
it e excited by the 8 it * the moſt Power, —>S& pow 
viz. when it is in the Meridian. And on the contrary the tbe ranger 
South-Wind ought to be very gentle. c_ So 

10. As to any other Qualities ot theſe four Winds, 10, Ta 
thoſe that are ſtrongeſt ought to be the yrs according the frongeft 
to what was ſaid concerning Cold in the firſt Part of this 17.4, bt 
Treatiſe. eſt. 

1 1. Further, it is evident that theſe ſtrong Winds ought 11. Thee 
alſo to be the moſt capable of drying, that is, of diſlodg- they onghr 
ing any Particles of Water which may be in the Pores or 2% the 
upon the Surface of terreſtrial Bodies which are expoſed 
to the Air; fo likewiſe on the other Hand, the genzleſt 
Winds ought to be the 12 not only becauſe they 
eannot give the Parts of the Air a ſufficient Force to 
diſlodge the Parts of the Water which they meet with; 
but 410 becauſe the Vapours which are in the Air, not 
being in any Agitation, eaſily ſtick to any Bodies which 
come in their Way. There is a particular Reaſon why 
the Weſt-Wina ſhould be moiſt, and that is, becauſe it 
moves contrary to the general Courſe of the Air, which 
is from Eaſt to Weſt, and which cauſes the Vapours which 
ſurround the Earth to have a Tendency to move the ſame 
Way, and fo makes them gather together on an Heap, 
and conſequently makes them more capable of moiſtning 
any Thing. 

5 It i true, that what has been faid upon the Sub- 12. That 
ject of the fore-mentioned four principal Winds, ought — 
not to be found exactly true any where but in the Mid- hinder theſe 
dle of large Seas, where thete is nothing to hinder the Hin 
general Cauſe from producing its Effect; For as to any — _— 
other Places, there are ſo many other particular Cauſes 
which contribute towards he Production of Winds, that 
we ought not to wonder that they are fo very irregular, 
and that we do not obſerve them in the Order now 
deſcribed. 3 

13. It is probable that Ariſtotle never thought of the de ces 
general Caufes of Winds, becauſe he makes no Mention bent che 
of chem in his Wricings, but confines himlelf to parti- f 

cular ind. 


when the Wind blew, the Air was then moved al 
a Principle which had no Moiſture'in ir; fo that he 


that Winds are cauſed by certain dry Exhalations, which 


ariſing out of the Earth, move one particular Way upon 
the Superficies of it. | WT 4 
14: Thar 14. I do not deny but that the Exhalations which riſe 
Eabalarions up into the Air and take their Courſe one particular Way, 
—_ may help to carry the Air from one Country to another, 
ca of Wiad and ſo cauſe that Agitation which we call Wind. But be- 


| - > eng ..cauſe both Reaſon and Experience convince us, that the 


= - . fame Cauſe which diſpoſes ſome terreſtrial Parts to exhale 
in this Manner, muſt alſo at the fame Time excite a much 
2 karger Quantity of Vapours; and becauſe the Water which 
is converted into Vapours dilares it ſelf a deal more 


than the terreſtrial Parts which are in the Form of Exha- 
tions can do; it cannot be doubted but that Vapours are 
1 Cauſe, and contribute much more to the 
Production of Winds, than Exhalations do. 
is: That 15. The Reaſon why Ariſtotle was not of this Opinion 
Vapours do makes nothing againſt me: For though the Wipds are 
Wind: from cauſed chiefly by Vapours, yet they ought notwithſtand- 
having the ing that to have as much the Property of drying as if they 
Property of proceeded wholly from Exhalations ; becauſe the great A- 
9 gitation which the Particles of the Air and Water are in, 
makes them carry off a great many more Particles from a 
moiſt Body than thoſe new ones which they leave upon it. 
r6. Tha: 16. Nor is it to be doubted but that the Winds do fix 
theres no ſome new Particles, and that there is no Wind how vi- 
bas is map, Olent ſoever, but does ſomewhat moiſten a Body that is per- 
fectly dry: For we find by Experience, that if we dry a 
LCinnen Cloth before the Fire, till it will ſmoak no longer, 
ſo that all the Moiſture is gone out of it, and then expoſe it 
a little while in the Wind, it will not be ſo dry as it was 
before, but if it be held to the Fire, it will ſmoak again. 
. et 17. What has been ſaid concerning Winds is confirm- 
has bern ſaid ed by Experience in an Æolſpile, which is a Veſſel made 
ö of Copper or any other Metal of the Shape deſcribed in 
HYErfcrience the Figure. The, Cavity of it is at firſt full of Air only 
ie which is made to dilate it ſelf, by putting it near the Fire 
Kab. xv. till the far greateſt Part gets out at the Hole A; then 
Lig. 6. the ſmall Neck A is dipped into a Veſſel of Water; and 
as the Air in the Folpil condenſes by growing cold, the 


Water enters in, in the ſame manner as we formerly ſaid 
the common Thermometer was filled with * 


ROHAU ET. SrsrIu put llt. 
cular Cauſes only. And becauſe he obſerved that Winds 
have the Property of drying, therefore he thought, that 

by 
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ing ade, the Holipilb is placed in the Situation 


"aw dee in the Figure, and the lywer Pare DEF reſting 


upon fone! — Coals, — — — it, 
ik, — againſt one — and make thoſe 
which-they meet with near the Hole A to come out there 
with — Theſe Vapours carrying the Air along 
with them. produce a Wind, which continues till all the 
Water is evaporated or the Fire goes out; and this 
Wind has all the Properties which we obſerve in thoſe 
which we take Notice of upon the Surface of the 
Earth: 7 © 6 | IR 70 


roy 


18. We may compar -the Cavities of Mountains to 18.4 
the Hollow of an olhpile; the Heat which is in the en 


bet wixt the 


Bowels of the Earth to the Fire which dilates the Water Mountains 
in this Veſſel; the Water carried by the Sea in ſeveral and an Ko- 
ſubteraneous Channels, to the Water contained in it; and Pile 


the Chinks of the Earth, through which the Vapours get, 
to the Hole of the Eapile. But becauſe the Smallneſs of 
this Hole contributes to make the Vapours come out 
with" 16" great Force; and becauſe it is very probable that 
the Chinks of the Earth are not fo ſmall, or at leaſt, that 
the great Number of them is <qlivalent to one large 
Hole; therefore it is very difficult to believe that the 
Winds ſhould be ſo violent as. they are ſometimes, if ſome 
other Circumſtances did not contribute to their Violence. 


Now it is certain 1 that there are Mountains fo ranged, 


that they will not ſuffer the Vapours which come out of 
the Sides to take their Courſe bur one particular Way only, 
and go ul make them go with great Violence and 
Swiftneſs. ; 


19. And if there be a large Extent of Country in 19. That 


which there are no Mountains, there may notwithſtanding , 
that be Winds generated, becauſe the Vapours which 3, 


inds may 
generated 
Places 


move upwards at firſt, may be determined by proper where there 


Miſts or Clouds to alter their Courſe and to. move 
lideways afterwards. 
81 20. We 


ts That there ave Monntains ſo | * lar Place: When this is full and 
fanged, &c.) „Whatever is ſent | « will hold no more, but is preſſed 
forth from Moors and Rivers, on one Side and ſo goes along 
& (which is a great deal and continu- | « one particular Way; this is a 
* ally aſcending) in the Day-Time 4 Wind. Wherefore it preſſes that 
«is Fewel for the Sun; in the | « Way where there is a freer Paſ- 
« Night-Time it is not — e ſage for it, and more Room for 


« bur is contained between the l that which is heaped togerher to 
Mountains, and kept in a particu- I run into, Senecas natural Queſt, 


are no Mown- 
tains at all; 


ds 
20. VH 
VVinds 


the Sea gene- 
yally prevail 
in the Day» 
thoſe 
m the 
lu. 
Night: 


frm Vapours is not raiſed every where 
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20. We may add to this, that an equal ity of 

— hs 
which is compoſed of Earth and Water; and that thoſ 
which ariſe out of the rnviſteſt Places, being much great. 
er in Quantity than thoſe which riſe out of other Places, 
have more Power to dilate themſelves and to go towards 


; 
5 
b 
: 
; 
, 
Z 


and ſo cauſes a Wind from the Sea: Whereas when the 
Sun is ſer, becauſe the Earth es its Heat much 
longer than the Waters, which loſe theirs in a very little 
while (according to that Law, The fs ſolid 5 are, 
the leſs while do they 2 their Motion) therefore more 


1 —— 

Acer, Con Ys | ir alono 

een 
U 


Wind from the Land. 
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CHAP. XII. 
Of Miſts and Clonds, 


80 long as the Vapours and the Exhalatioris which ac: 
company them are in ſo great Motion as to produce 
Winds, and to hinder their Particles from uniting 1 * 
it is impoſſible that they ſhould ſo much darken the Ait 
as to be percei Vd, becauſe the Action of the Light which 
paſſes through it, is not at all interrupted, nor ariy ways 
7 - * n r cone loſe the 
itation were in Degrees, and to ſtop in any 
particular Place in a large Quantity, and the Particles 
of them to unite together ; they muſt then neceſſarily 
hindet the Action of the Rays of Light from paſſing on 
beyond them, becauſe there being a great Number of 
Drops of Water one above another, their ſeveral Super- 
ficies will reflect them all: And thus the Air becomes 
dark, and a Mif# or a Cloud begins to appear in the Place 
where 


1. Tv loſe the Agitation they wet in, ! Rain, See the Notes in Chap 127 
Kc.) For the Caufes of A u. | Part J. Art. t. ” 
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Wu e chis Collection of Particles of Water IS, and of ſuch a 
Bignels as the Space which it Poſleſles. 

2. If the Particles of Water which ſtop in this manner 2. That 
and are ſuſpended in the Air, retain ſo much Motion as to . 
lip by each other, they muſt compoſe a great Number ſometimes 
very {mall imperceptible Drops of Water: But if . 
their Motion be entirely ceaſed, it is evident, that becauſe — 
they ſtop. by each other without any order, they muſt ee of 
ang 20 a very thin and very light Body; which not be- 7'**<1of 4c. 
ing liquid, . ought rather to be called Ice, or very fine 
Snow, than Water. 

3. But whether a Miſt or a Cloud be made up of imper- 22 
ceptible Drops of Water or Ice, it is certain that neither —5 
the one nor the other can fall to the Ground but very e Air. 
ſowly; 2 2 Drops of wal ry or * of Ice 
have a very uperficies compared with the Quanti 
of Matter —1 ——_ and conſequently have — little 
Weight to overcome the Reſiſtance which the Air they 
meet with makes before it divides it ſelf. To which we 
may add, that the Vapours which riſe out of the Earth 

aſcend to a great Height, not only hinder the Matter 
of which Miſts are compoſed from falling; but may 
make it aſcend ſtill higher, ſo that hat which was a Miſt, 
may in a ſhort Time become a Cloud. 

4- It is to be obſerved alſo, that if the Particles of 4. Of the 
Water which aſcend in the manner now mentioned, in > -— 0% pe 
order to form Clouds, do not go very far before they loſe which may te 
al their Motion; then they do not give the Exhalations, formes. 
which riſe along with them, Time to ſeparate themſelves ; 
in this Caſe therefore they muſt neceſlarily be blended to- 
gether: But if the Vapours have Force enough to raiſe 
themſelves to a ſufficient Height, and meet with no Ob- 
ſtacle to hinder them from continuing on in their Courſe 
for fome Time; then, becauſe they can eaſily move them- 
ſelves and fly off, they will get uppermoſt ; ſo that there 
will be two Clouds as it were, the higheſt of which is 
made up of Particles of Water or Ice, and the lower 
one of Exhalations only: And if after this, there ariſes 
other Vapours and other Exhalations, which aſcendꝭ in the 
ame manner, they will form a great many different Beds 
or Banks of Clouds compoſed of Vapours and Exhalations 


by Turns. | 
. O CH AP. 


I. Ice or very fine Snow, .&c.) | ſuch Clouds as theſe by Refraction; 


ncerning Parhelions and Circles | Sce Hngenins's Poſthumous Works. 
Which they call Hale, formed in 
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1. That 
Clonds are the 
Matter of 
which Rain 


conſiſts. 
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CHAP. XIII. 
Of Rain, Drizzle, Dew, and Evening Damps, 


” 


AS two contrary Winds may cauſe a Miſt or a Cloud 

to be formed, by bringing together a great Quantity 
of Vapours into one Place; ſo it _ happen, that 1 
very ſtrong Wind blowing upon a Miſt or Cloud, may 
carry off its Parts one after another, and make it take 
the Form of Vapours again, and ſo in Time all the Clouds 
may be diſſipated : However this is not the uſual Way in 
which they are diſſipated; the common Method is, that 


the Cloud diſſolves, and falls all down in Ram: The 


2. The - 


common Opi- 


Caje of the 
falling of 
Rain. 


3- How 
Cold may be 
the Canſe of 
the falling of 
Rain. 


only 2 in this Matter is, what ſhould cauſe the 
Parts of a Body which is fo thin as a Cloud is, to thicken 
and become fo denſe as to acquire a Force ſufficient to 
— 2 the Reſiſtance of the Air which oppoſes its 

2. If we believe the common Philoſophers or rather 


the common People, we muſt ſay, that this Force is 


nion of the 


owing to the Coldueſs of the Place where the Clouds are; 
becauſe it is generally thought that Cold only has the 
Power of condenſing any thing. 

3- [ do not fay but that Cold may ſometimes contri- 
bute to this, by making the ſmall inſenſible Drops of Water 
which were diſperſed about in the Air, meet together 
and be converted into Rain, which perhaps would other- 
wiſe never have met. For, I readily own, that the groſſer 
Parts of the thickening Air, may 4 approaching each 
other unite the inſenlible Drops of Water, which other- 
wiſe might never have united together, and conſequently 
make them capable of deſcending : I alſo acknowledge, 
that when the Vapours are juſt ready to be converted 
into in{en{ible Drops of Water, the Cold which comes 
upon them, and which condenſes the Air, may aſſemble 
a very large Quantity of them together, ſo that they may 
be heavy enough to fall down; And this very well explains 


how it may ſometimes rain when it is very clear and be- 


there are other 


fore there is any Cloud formed: But I think alſo that 

Caules which are more common, by which 
the Clouds are condenſed, and which cauſe them to 
be converted into Rain. a 


4. For 


Ta. 
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4 For firſt, it is evident, that when the Wind blows 4. Thar 
ganſta Cloud and does not carry it entirely along with },/ 447 
it; it muſt make the Parts of the Cloud approach nearer of Rat 
eich other, and cauſe a great many Drops of Water, which 
were — — —_ ſome Diſtance from one another, 
to join together, and thereby compole very Dro 
bes Weight makes them to — a 

5. It is alſo evident, that after any Cloud is formed, 5. That new 
there may ſtill riſe other Parts of Water in the Form , * 
Yapours, which may continue to be a little agitated after may h 
they meet with thoſe which were ſtopped. before, fo r / d 
that by joining with them, they may become heavier 
and acquire a ſufficient Force to overcome the Reſiſtance 
of the Air which can no longer hinder them from fal- 
17 But that which is the moſt common and i the moſt ef- 6. 754 
ectual Cauſe of the Clouds being converted into Rain, is % giga. 
the Heat of the Air which is near the Surface of the % condewſt | 
Earth and which is carried up to a conſiderable Height by % K 
fome: Wind: For: this hot Air, arriving at the Clouds, © © 
poſes that very fine Snow, of which they are compo- 

to melt and to condenſe into a great many ſmall 
Flakes, which overcome the Reſiſtance of the Air and | 
fall down; and at laſt being entirely diſſolved by the 
Heat which they meet with in thoſe Places through which 
they fall, they are converted into Drops of Rain. 

7. And theſe 2 will be very large, if the Cloud be 7 How the 
denſe,” and the hot Air gets to the upper Part of it; for | _ be | 
then every thing conſpires to make the ſmall Drops of very large | 
Water or Pieces of Ice to join a great many of them to- 
gether, and to compoſe very ſenſible Drops at firſt, which 
deſcend by their own Weight; but which afterwards in- 
creaſe very much by joining themſelves with thoſe that 
they meet with, as they fall through the whole Thickneſs 
of the Cloud. x 

8. But if this hot Air reaches to the Bottom only of 8. How 
a very thin Cloud, the. Drops muſt neceſſarily then be SY 
very mall; and if beſides this the Heat of the Air be e. 
very moderate, theſe Drops will be ſo very ſmall as not 


to compoſe Rain at all but only Drizz/e. 
| O 2 9. As 
1. The moſt effectaal Cauſe of the | the Elaſticity of the Air. See the 


Clouds, &c.) The moſt effectual | Notes on Chap, 14. Art. 41+ of 106 
Cauſe of Rain is the weakuing of | 57 Part, 
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9. How 


. 9. As to Dew, there is no great Difficulty in compre. 
Dew is made. hending how that is formed, if we conſider that when it 
5 l ce and calm, which is the Time when the 
Dew falls, there is always a great Quantity of very ſmall 
ES — 
rs, theſe y loſing the Agitation were in, 
. great many of them t and fall down in inſen- 
ble Drops, which generally ſtick to the Leaves of Plants, 
and then uniting with each other, they are converted into 
Water, and the Deu becomes viſible. 
io. Obe 10. This generally happens a little before the Sun riſes, 
Time when becauſe then the Air not r 
— for ſome Time, is grown colder, and is therefore more 
fitted to aſſemble the Vapours which are in it: However, 
there are Places where the Air grows cool a little after 
the Sun is ſet, and there the Dew muſt appear ſooner. 
11, How II. If the Heat of the] Air has been very great all 
Evening Day, it may happen, in ſome Countries, that the Super- 
canſel, ficies of the Earth may be put into ſuch a Motion, as to 
ſend forth Exhalations which riſe up into the Air 
with the Vapours: And becauſe theſe Exhalations 
the Agitation they are in, a great deal eaſier than the Va- 
do; therefore they muſt fall down ſooner. Now 
0 conſiſts Evening-Damps; which according as the 
Places or the Bodies exhaled are, may be very noxious. 
For it is very probable, that what is exhaled out of any 
infectious Places or poiſonous Herbs may cauſe a 
deal more Miſchief, than ſimple Vapours raiſed out of 
the Boſom of the Earth. 
' 12.Awvi- 12. And it is a very great Miſtake to think that Per- 
gar Miſtake (ons may entirely guard againſt the Michief ſuch Dam 
440% Danps. are Capable of domg, by covering up their Heads cl 
For as they are drawn in along with the Air in Reſpira- 
tion; it is certain that by entering into the Lungs, they 
will do much more Hurt, and more eaſily corrupt the 
Blood, than they can do by applying themſelves to any 
external Part of the Body, which is not fo tender. 
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CHAP. XIV, 
Of Snow, Hail, and Hoar-Froſt, 


II was obſerved before, that the Parts of a Cloud ma 


in to deſcend 2 they be not entirely diſſolved; _ a 


and that for the moſt Part they are not quite melted 
and turned into Drops of Rain, till they come near the 
Earth, where the Heat is generally greater than it is high- 
er up in the Air: But if the Particles of a Cloud, which 
is only condenſed and no way melted, fall through no- 
thing but cold Air, then they may reach to the Earth 
without being diſſolved; in this Caſe, inſtead of a 

many Drops of Rain, we ſhall have a great many Flakes 
of i Swow ; which cannot but be white, becauſe the watry 
Matter of which it is compoſed is very much interrupted 
by a large Quantity of Air, whoſe Pores agree ſo ill with 
thoſe of the Ice, that the Light which endeavours to paſs 

h, is more eaſily reflected back. 
2. If ſome Part of the falling Cloud be melted, and it 


it is evident that hat which then falls down muſt be Hail, 
and the Figure of the Hail-ſtones will be ſo much the 
nearer to round, the more they were diſſolved before; 
and they will be exactly round if the Cold by which they 
are 2 again comes upon them when they are entirely 
melted. 

3. Thus there muſt be very different Sorts of Hail pro- 
duced, according to the different Degrees of Heat which 
is in the Place where the Cloud is diſſolved: And if the 
Heat be but moderate, it may ſo act upon the extreme 
Parts of every little Piece of the Cloud, out of which 
a Hail-ſtone is formed, as to melt them and reduce them 


2. Of Hail, 


afterwards meets with 1 cold Air which freezes it again, — 4 


3. Of Hail- 


ones in the 
4 


to Water, before it can get to diſſolve the internal Parts; 


and by that Time theſe are diſſolved, the external ones 
O 3 may 


1. Cold Air which freezes it again, I be turned into Ice or a Hail- ſtone in 
&c.) Itis more likely, that as Water | a Moment, by ſome particular Va- 
in a Veſſel in the Summer Time is | pours mixed together in the Air. See 
immedrately turned into Ice, by ex- | the Philoſophical Tranſaciions, Num. 
ternally applying Salt and Snow; 1 231. 

b likewiſe a Drops as it falls, may 3 


— 
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may be frozen again by the cold Air through which they 
— So that the internal Parts which are neareſt the 

ter, melting, and by that means, growing more denſe, 
join themſelves to the external Qnes, and ſo form a Sort 
of ſolid Cruſt, in the ſame manner as we ſee the Parts of 
a dry Tree recede from the Pith tewards che Berk, where 
the Parts are fo cloſe and compact like ati Arch, that the 
internal Parts which are condenſed afterwards, are forced 
to retire towards them. And as, in this Inſtance, che 
Fibres of the Wood which ſurround. the Pith at a cer- 
tain Diſtance when they come near the Bark and take up 
a larger Circuit, ſplit in ſeveral Places, and make Chinks 
like Stars, which are more particularly to be ſeen in the 
Part where the Wood is cut; ſo in like manner, the 
Parts of Water in retiring from the Center towards the 
Superficies, as they freeze by Degrees, divide from each 
other in ſeveral Places. Thus if it happens that there are 
three Fiſſures made which interſe& each other in the 
Center of the Hail-ſtone, then it will be ſplit and divided 
into eight Parts, each of which will be in the Shape of a 
Pyramid, the Baſe whereof is the eighth Part of the Su- 
388 of the Hail- ſtone, and the Top of it, the Piece cf 
Ice which before was neareſt to the Center. 

4. 0 4. Sometimes there falls ſuch Sort of Hail-ſtones as 
ther Sort of theſe, and ſometimes ſuch whoſe Pyramids are ſharper, 
lab, fo that their Baſes don't ſeem to be above the two and 
Hamer. thirtieth Part of the Superficies of a Sphere; which makes 

me think, that, in this Caſe, every eighth Part of the Su- 

_perficies of the Hail-ſtone is again ſubdivided into four e- 
ou Parts by three new Clefts. And if their Points and 
8 
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rners do appear generally a little blunt, fo as to be like 
-Loaves, it is owing to this, that in theſe Places the 
Heat affected them more, and diſſolved the Particles 
of Ice which were there. z 
5. T F. The Figure of theſe Sort of Hail-ſtones is not at all * 
Frere def wonderful or ſurpriſing compared with another Son I ar 
Hail, which are quite flat and very thin, and which are ſome- 0 
times cut into the Shape of Stars with fix Points exactly a 
equal, or into that of Roſes with {ix Leaves, or ſometimes on 

Tab. xy, into that of fix Flower-de-luces connected together by the 
tig · Points; ſuch as are repreſented in the Figure, only they are I ff 
much ſinaller and a great deal more exact. th 
. How ſome 6. Since we never ſee any ſuch Hail-ſtones as theſe but WM m 
os wh after a very great Wind, there is Reaſon to think that W 1, 
Imad. they are formed pretty nearly in the following manner. MW ch 


Firſt, the Agitation of the Air cauſes a great many 1 
| | ticles 


1 


Chap. 14. of NaTuRart PalLosoPHY, 


ticles of Water, which fly about in the Form of Vapours, 
to meet againſt each other as they freeze, and ro compoſe 
Hail-ſtones ſo very ſmall, that they would not fall down 
by their own Weight only, if the Wind which blows up- 
wards did not hinder their Deſcent. But the Wind does 
really blow againſt them, and- carries them up ſometimes as 
far as the lower Superficies of a Cloud, where, by that time 
they arrive, they are covered over with Vapours which 
ſtick to them like a very fine Down. And now they 
may better be called ſmall Flakes of Snow than Hail-ſtones, 
and are ſomething like thoſe little Things which come off 
from ſome Sort of wild Thiſtles, which grow in the 
Country, towards the End of Summer, and which are ſo 
yery light, that by the leaſt Motion of the Air,. they are 
carried about, ſometimes as far as the Villages, where 
the Children play with them and call them Barbes-4- 
Dieu | 
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7. When this happens, theſe Flakes of Snow range thern- „. mw 


ſelves upon the Superficies of the Cloud which bas been % Fakes 
made ſmooth by the Wind blowing againſt it; and be- , 
cauſe they are very nearly equal to one another, their Sar/ace vj 4 


Order is ſuch, that every Flake is ſurrounded by ſix o- C. 


thers, except thoſe which are at the Extremities of the 
Leaf compoſed by them; as any one may eaſily appre- 
hend who has learned but the firſt Elements of Geome- 
try; or as he may ſee with his Eyes, if he places ſeveral 
laden Bullets of equal Bigneſs upon a Trencher, or ra- 
ther ſeveral Counters upon a Table. Theſe latter are beſt 
for the Purpoſe, becauſe they are flat, as the Flakes of 
Snow we are ſpeaking of are, the Down on the upper 
Part of them being rubbed off by their grating againſt the 
Cloud, and that on the lower Part, by the Wind preſſing 


upon them as it blows along. 


8. And there may be ſeveral Beds or ſeveral ſuch Kind 8. Thar 


of Leaves formed one under another, without their . —＋ 


thema be 


ing joined together; for the Wind, which puts them into 


an undulating Motion, moves thoſe Leaves which are formed. 


lowermoſt ſomewhat differently from thoſe which are 
above them. But whether there be only one Leaf, or a 
great many of them, we may certainly athrm ; that every 
one of theſe ſmall Flakes of Snow, which are round and 
flat, is the Matter our of which theſe Hail-ſtones in the 
ſhape of a Star or a Roſe or ſix Flower-de-luces, are im- 
mediately formed; for nothing farther is required to com- 
— r ſurpriling an Effect, but only a moderate Heat in 
e Alr. 


i 9. This 


% 
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9. Hw 9. This warm Air may be driven from ſome Parts ncar 
they are the Earth by the Wind: Which Wind becauſe it can 
5 — — very eaſily blow between two Leaves compoſed of theſe 
Stars. Flakes, where it meets with a direct Paſſage, muſt neceſ- 
ſarily diſſolve thoſe remaining Particles of Water which 
ſtick up like Hairs or Down upon the Superficies of eve- 
ry one of the ſmall Flakes. Beſides; this Air, by getting 
into the fix triangular Spaces, which muſt neceſlarily be 
left between the ſimilar Flakes, when they touch one 
another, muſt alſo diſſolve that very fine Snow which is 
near the Circumference of them into Water; the Parti. 
cles of which being put in Agitation by the Heat, join 
themſelves to thoſe Particles which remain undiſſolved, 
and as ſoon as they are thus joined, they are immediately 
frozen again. Thus the Particles of Water which ſtick 
up like Hairs on the upper and lower 7 grow flat 
and are broken, by being melted and again, and 
every Flake by that Means becomes thinner, and is turn- 
ed into a ſmall Plate of Ice: And as to thoſe Hairs which 
melt in the Edges of the triangular Spaces, they grow 
denſe as they recede towards thoſe which unite every one 
of the Flakes to the ſix which ſurround it; and thus there 
are ſix Clefts made in fix Places of the Circumference 
where the Heat can moſt eaſily come, which growing 
narrower as they get nearer the Center; it is evident, that 
every ſmall Plate of Ice muſt be of the Figure of a Star 
Tab. XV. with ſix Points, ſuch as is here repreſented in A. After 
2980 which the leaſt Shake is capable of diſuniting them 
and making them fall down to the Earth ſeparately. 
70. Ee 10. If the Heat of the Air be a little greater than what 


+ Hail-fones Was juſt now ſuppoſed, ir muſt continue longer in thoſe 


— pre uy Places which are molt expoſed to it, that- is, in the fix 

are produces, Points, and conſequently muſt pur them in Motion and 

make _ grow blunt: By this Means, the ſmall Plate 

of Ice, which before was in the Figure of a Star, will 

now become like a Roſe, with ſix Leaves,j as it is 
repreſented in B. | 

11. How 1. And if the Flakes, of which this Hail is compo- 

res, ſed, were at firſt larger than uſual; it may happen, that, 

fr Flowey. they will not only be divided in fix Places, in Order 


— 03% oh to form fix Points; but that Part out of which one Point 


is to be formed, may be ſubdivided into three leſſer 
Points, by two ſmall Fiſſures made on each Side of thoſe 
Hairs which join to the Hairs of the next Flake; And 
thus there may be two Points formed on the two Sides, 
which may bend a little outwards, becauſe the Heat act- 
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ing with a litttle more Force there, cauſes alſo the Con- 
denſation to be ſomething more: Whence it follows, that 

inſtead of a ſingle Point of a Star or Leaf of a Roſe, there 

will be formed a Flower- de- luce; and inſtead of an entire gib XV- 
WWW 
ed in C. 

12. If the Heat of the Air act with greater Force ſtill 12. Of ſome 
upon theſe Hail-ſtones, it will diſſolve ſome of their Parts yo 0g wy 
proportionably more or leis; whence it is eaſy to collect 
that there may be a thouſand different Sorts formed. And 
if all the Parts of one Leaf be melted, whilſt the Parts of 
the Leaf above and the Leaf below it are approaching 
towards each other, the Drops of Water that are made 
by this Diſſolution, may ſerve, like Glue, to join the two 
Stars together flat-ways, ſo as to make them but one, 
with _ Points in their due Proportion, if they hap- 

t. 

1 theſe Sorts of Hail- ſtones are generally very thin 13. 2 the 
and tranſparent, becauſe the Particles of Ice of which — : 
they are compoſed are very cloſe and compact. But thicker. 
ſometimes there fall ſome that are quite white and lar- 

ger; the Reaſon of which is, becauſe they meet with a 

great many Particles of Water, which fly about in the 

39 : which ſtick to them as they fall down to the 

rta. 

14. As the Vapours loſe their Motion when they meet 14- of 
with Hail, ſo it is eaſy to apprehend that they may ſome- my _ 
times loſe their Motion when they meet with other cold fre. 
Bodies. And thus it is that frozen Miſts and r 
are formed, which cover the Earth, and ſtick to the 
Branches of Trees and to the Hair of Travellers, eſpe- 


cially on that Side where the Wind blows. 


C HA p. XV. 
Of Honey-Dew, extraordinary Rain, and Mauna. 


p4aving thus treated of Meteors which are compo- 1. How 
ſed of nothing elſe but Water ; we muſt not forget — — 
to 1 of ſuch as may be made up of ſome 
tter which is found in the Earth, and —_— 
| ce 


oY 


\ 


2. Why 
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cends in the Form of Exhalations. Here it is to be ob- 
ſerved, that if, when the Weather is warm and no Wind 
ſtirring, a conſiderable Quantity of Vapours and Exhalations 
ſhould riſe up together, and be in ſo great Agitation as to 
aſcend to ſome Height ; then the Vapours, which can eaſily 
diſengage themſelves, would ſeparate from the Exhalations, 
and get above them; and the Exhalations whoſe Parts are 


more entangled, and which cannot aſcend ſo high, would 


fly about by themſelyes in the Air nearer to the Earth, 
And if it happens that this Air be moderately cool in the 
Night, the Vapours may continue to be in ſo much Mo- 
tion as to keep the Form they were in; but the Exhala- 
tions, conſiſting of Parts whoſe Figure makes them more 
diſpoſed to be at reſt, will condenſe themſelves, and ga- 
ther into a Miſt, which will extend it ſelf over any Coun- 
try in Proportion to the Quantity of Exhalations. This 
being ſo, if, when they meet with any dry Bodies, they 


thicken into a Kind of oily Liquor, inthe ſame Manner as 


we before ſaid, Vapours thickned into Dew; they will 

then make that Honey-dew which is ſometimes ſo trouble- 

ſome to the Country-men. | | 
2. The Exhalations which compoſe Honey-dew, being 


Heney-dew of an oily Nature, it is evident, that they will ſtick to 
fallsgeneraly the dryeſt Bodies ſooner than to any other; and becauſe 


501 theCorn, 
and how it is 


injurious to 
its 


Corn and ſuch like Plants, are generally very dry, at that 
Seaſon in which the Hozey-aew falls, it muſt be upon 
theſe Sorts of Bodies that it is found in any large Quanti- 
ty: And it cannot but be very injurious, if the Weather 


be very clear afterwards, and the Sun ſhoots his Rays up- 


* O 
PR obs 4 of 
Blood * 


on theſe Plants; for the oily Liquor which they are 
daubed over with, being capable of great Heat, 1 burns 
them up and quite corrupts them. a 

3. If the Exhalations be condenſed at ſome Diſtance 
from the Earth, they will form a Cloud and not a Miſt, 
and by growing {till denſer, from ſome of the Cauſes by 
which Vapours are uſually converted into Water, they 
will compoſe a kind of oily Drops, which being alſo of a 
reddiſh Colour, gives Occaſion for them to be taken for 
a Shower of Blood, ſuch 2 as is related in. Hiſtory to have 
fallen ſometimes. | 4. The 


1. Burns them up and => corrnpts 
them.) Pliny teſtines, Book 18. chap. 


was a Report of its having - rained 
28. that a great 2 ot the Anct- 


Blood for three Days at a Tuns in 
ents affirmed, that Dew brrnt wp by | Italy, and in ſeveral other Places of 
th» ſcorching Sun, is the cane of the | the ſame Author. So likewiſe Pli- 
Honey-dew on Corn, though he himſelf | ny, Book II. Chap. 56. It rained 


thinks otherwiſe. Blood when M. Acilius and C. Per- 


2+ As ts related in Hiſtory, &c.) | cius were Conſuls. 


Tit. Liv. Book 42. Set. 20. There : 


TY 
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4. The Exhalations being very different in different 
Countries, according to the particular Nature of the Pla- 
ces, they muſt e very different Effects. Out of 
theſe, Manna, for Inſtance is formed, which is of ſuch 
frequent Uſe in Phyſick; and which is gathered in the 
Morning from certain Trees to which it ſticks. Of this 
there can be no Doubt, becauſe it always ſticks on that 
Side where the Wind blows. As to any Thing further ; 
as, that Manna is not found upon all Plants, the Reaſon 
is, becauſe the Exhalations don't every where find Super- 
ficies proper for them to ſtick to. 


C H A P. XV ' 
or Thunder, Lightning, and Thunderbolts, 


219 


4. Of 
Manna. 


HUNDE R, Lizhtning, and Thunder-bolts are the moſt 1. How 


ſurpriſing of all Meteors; and becauſe they are v 
often — with Rain and Hail, —1 Order of 
Thi uires, that after having treated concerning theſe, 
we ſhould endeavour alſo to explain how the other are 
produced. Let us imagine then, that ſometimes a great 
many Clouds are formed one above another, which are 
compoſed alternately -of Vapours and Exhalations, raiſed 


by the Heat, at different Times, out of the Bowelsof the 


Earth. Let us conſider further, that the Seaſon moſt 
proper for this Purpoſe being the Summer, during which, 
the Air near the Earth has Time to grow hot, eſpecially 
if it be calm; it may happen, that ſome Parts of this 
Air, may be carried up, by ſome Wind that riſes af- 
rerwards, to one of the higheſt Clouds, and blow againſt 
the upper Part of it; ſo that it will condenſe, almoſt in a 
Moment, that very fine Snow of which the Cloud is 
compoſed, by making thoſe Parts which are uppermoſt 
approach nearer to thoſe which are under them : By this 

eans this Cloud will deſcend whole upon the next 
Cloud under it, and that with a conſiderable Swiftneſs, 
without this latter being able to deſcend at all; becauſe it 
is hindred, by the afual Cauſes which ſupport the Clouds at 
g certain Diſtance from the Earth, and by the Wind which 


we juſt now ſuppoſed to be ariſen. This being fo ; = 


Thunder is 
produced. 


ROH AU LT's SYSTEM Part III. 
Air which is between the upper and lower Cloud, is for- 
ced out of its Place in ſuch a Manner, that ht which is 
near the extreme Parts of the two Clouds gets out firſt, 
and fo gives an Opportunity for the extream Parts of the 
upper Cloud to fink down a little lower than the Middle 
of it does, and ſo to comprehend a great Quantity of Air 
in it, —_ ſtriving to get out by T 1 ſtrait and 
irregular e which remains, it is ve y to imagine, 
that the Me in which it gets out mult cauſe it 3 
a great Noiſe, for the ſame Reaſon that the Air which comes 
out of an Organ through the Pipes makes a great Noiſe. 
Thus we may hear the Noiſe of Thunder without ſeeing 
any Lightning. | 

2. I confeſs indeed that this Sort of Thunder cannot 
make any very great Noiſe; But becauſe the Exhalations 
which are ſometimes between the two Clouds, one of 
which falls with great Force upon the other, are gene- 
rally compreſſed in ſome Places, that the Parts of the 
ſecond Element which were mixed with the Matter of 
the firſt Element, among their little Branches, are dri- 
ven out thence; it happens by this Means, that the Ex- 
halations which are in theſe Places, ſwimming only in the 
Matter of the firſt Element, are conve into Fire; 
which communicating it ſelf in a Moment to every 
Thing that is combuſtible all round, it dilates the Air pro- 
digioully, and proportionably increaſes the Velocity with 
which it gets out from between the two Clouds: And 
8 2 not a rumbling Thunder, but a terrible 
3. Further; as the Flame which proceeds from Exha- 
lations is the pureſt of all, ſo is it very proper to puſh 
forward the {mall Globules of the ſecond t, with 


which 
1. Very firait andirregular Paſ: 


ſage, &c.) It is very common with 
c us to hold Water between our two 


of ſulphureous Exhalations. Thus A · 
rum Fulminans makes a great Noiſe. 
For ſome ſnlphnreons Steams, at all 
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< Hands joined together, and then by 
_ © compreſſing them, to ſqueeze it out 


„like a Syphon. Something like 


© this you may ſuppoſe to be done 
© there. For the Straitneſs of the 
Clouds when they are compreſſed 
© together, forces out the Air which 
is inthe Middle --», and drives it 
on as an Engine does. Seneca's 
Nar. Quzſt, Book 2. Chap. 16. 

But it is far more probable, that 
Thunder is produced not by the fal- 


ling of the Clouds, but by the kindling * 


Times when the Earth is dry, aſcend- 
ing into the Air, ferment there with 
nitrous Acids, and ſometimes taking 
Fire, canſe Lightning and Thunder 
and fiery Meteors. For the Air a- 
bounds with acid Vapours fit to pro- 
mote Fermentations, as appears by the 
ruſting of Iron and Copper in it, the 
kinaling of Fire by blowing, and the 
beating of the Heart by means of Re- 
ſpiration. Newt. Opt. p. 355. See 
alſo the Philoſophical Tranſactions 
NVunb. 123 
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which it is ſurrounded, to the Objects which are 
where about; and they reflecting it to our Eyes, we _—_ 
neceſſarily have the Sight of thoſe Objects raiſed in us, in 

the lame Manner as if the Sun or any Flame ſhone upon 

them; And in this conſiſts Lightning, which, accordi 

to what was formerly faid concerning Light and Sound, 

muſt be ſeen before we hear the Thunder, notwithſtand- 

ing they are made together, or perhaps the Thunder is a 

little before the Lightning. 

4. Neither ought we to think it ſtrange, that the Thun- 4. 7% 
der continues longer than the Lightning, if we conſider, , Lans of 
that the Agitation of the Air, which produces the Sound, 1s longer 
may continue on, after all the Exhalations which produce —_ | 
the Lightning are entirely conſumed. But we ſhould add Ss. 
to this, that the Clouds and a great many other Bodies 
likewiſe which are upon the Earth, cauſe ſeveral Echoes 
which make that rumbling which we hear after the great 
Crack of Thunder is over: And this is confirmed trom 
hence, that the ſame b =o 2 an Echo with 
Reſpect to one particular Place, will not always produce one 
vil Reſet to another Place; and rin — the 
ſame Clap of Thunder is not heard in the ſame Manner 
in all Places. 

15 As N 3 5 r 5 without | 5. Hew ie 
ightning, ſo it ma ikewiſe to lighten 1 without en- 
Thunder for the 9 may be ſo ſmall, and may Tian, 
alſo fall ſo ſlowly upon the lower one, that the Air may 
not acquire a ſufficient Agitation to produce any Noiſe. 
But notwithſtanding this, the Exhalations may be ſo com- 
2 » that all the Parts of them ſwimming only in the 
tter of the firſt Element, they may take fire all at once 
in order to make a Flaſh. | 

6. Further; As the Heat, which makes a Cloud grow 6. That 
ſo heavy, as to fall very quick upon another Cloud, muſt f Raw. | 
alſo be ſufficient to diſſolve ſome Part of the Snow of \;%, great 
which the Cloud conſiſts; it follows that at every Clap of Force every 
Thunder, there muſt fall down a very great Quantity of 7" — 
Rain. And ſo we always ſee there does, if the Thunder 
be directly over our Heads. 

7. That 


1. Without Thunder,) It of- , are to underſtand, that there are 
ten happens, that the Thunder, being | Clouds in that Place from whence 
at a very great Diſtance, is not heard. | © the Lightning comes, though the 
As Seneca very well obſerves. * What | « ſwelling of the Earth will nor ſuffer 
© then, ſays ke, does it not alſo light- | © us to fee them.* Nat. aft. 
en ſometimes in a calm Night, | Book 2. Chap. 26. 
when the Stars appear? But you | | 
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7. That _ 7. That which is commonly called Thunder, if it breaks 
the Storiesof and tears any Thing to Pieces, is then called a Thunder. 

—ͤ— '* bolt. And becauſe it is a general Notion amongſt the Peo- 

ple; that the hardeſt Bodies have the moſt Power to ſpoif 
other Bodies; therefore they believe, that beſides the Light 
and the Flame which come out with ſo much Violence 
from between the Clouds, there comes out alſo a very 
hard Body which they call a Thunder-ſtone; And if we 
don't ſee one of theſe fall, at every Clap of Thunder, the 
Reaſon is, they ſay, becaule it does not always dart itfelf 
towards the Earth, but gets out, at a Part of the Cloud that 
looks another Way. But if this were fo, it is impoſſible 
but that'one of them ſhould have been ſeen to fall at. ſome 

| * Paris, Time or other, in ſome of the Streets of this “ great 

City, or in ſome. Court, or on the Roofof ſome Houle; 

which no Perſon, that I know of, can affirm that they 

have ſeen. And it is a very weak Reaſon, to ſay, that 
| we do not ſee them, becaule they are not darted direct 
inſt the Earth; for if they move ſlanting or upwards, 

they al at laſt fall down by their own Weight. 

8. That 8. But there is no Need of having Recourſe to a hard 
this Stone is Body in order to explain the more common Effects of Light- 
neil ning: For if we conſider that Gun-powder which takes 
Efec of Fire in a Cannon hath nothing of Hardneſs in it, and yet 
Lighting has Force enough to drive out a Bullet with incredible 

; Swifcneſs, and ſometimes to ſplit or break in Pieces the 

Cannon it ſelf; we ſhall be convinced that there is no 
Need of a Thunder. ſtone to tear Bodies in Pieces in the 
Manner we ſee them. 

9. Howie 9. Not that it is impoſſible for a hard Body to be ge- 
e nerated in the Air, which may be taken for this imagi- 
tobe genera- nary Stone; if there ſhould be in the Air any volatile 

ted in the Salts, mixed with ſulphureous Exhalations, and any other 
ir. more terreſtrial Exhalations, ſuch as thoſe which ſettle like 

Mud to the Bottom of Rain-water, which ſtands covered 
for ſome Time: For we find by Experience, that Sulphur, 
Saltetre, and this Mud drpied, if they be mixed together 
in a due Proportion, will be converted into a very hard 
Stone by the Fire as it were in a Moment of Time. 
10. % To. Nor is at it all wonderful that Lig htning ſhould fall 


Lightning _ Bodies which are at the greateſt t from the 
1 round, ſuch as the Tops of Towers, ſooner than upon 


bighe/t Places. thoſe that dry lower : For, the 2 2 — the Thunder 
is generated, being very high, and the Opening being ge- 
nerally on the Sides of them; the Exhalation which darts 
Out 
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out thence, and which moves ſlanting, muſt hit the obvious 
Bodies which are very high. To which may be added fur- 
ther; chat if two Clouds which are joined 7 at their 
Extremities, be about to break in the lower Part, it ought 
erally to be in a Place, directly under which there is 
— very deen Body; becauſe this Body reſiſting at firſt 
the Deſcent of the Air, makes it divide and ſeparate on 
each Side, and this cauſes the Cloud, which has the fame 
Determination, to open exactly in this Place, where con- 
conſequently the Lightning can the moſt eafily deſcend. 


11. It is alſo eaſy to apprehend how Lightning may burn 11. 7he 


Mens Cloaths and Hair, without doing them any other 


Miſchief ; and ſometimes, ſpend its whole Force upon ſuch 7.;,1mning. 


Things as reſiſt it moſt; 1 in breaking the Bones, for In- 
tance; without ſenſibly damaging the Fleſh : For, there 
being very different Sorts of Exhalations, ſome of them 
may be like Sulphur, the Flame of which is very light, 
— 4 will take hold only of Bodies that will eaſily burn: 
On the other Hand, ſome of them may be very ſubtle 
and penetrating, much of the ſame Nature as volatile Salts 
or Aqua-Fortis, which will not meddle with Bodies that 
are very ſoft, but exert their whole Force upon hard Bo- 
dies, ſo that they will diſſolve Bones or Iron. It is 
very true, that a Bone may alſo be broken only by 
the ſhaking of the Air, in which that terrible Noiſe of the 
Thunder conſiſts, when it is very near us: For if the 
Sound. of a very large Bell will ſometimes make a Man 
who is very near it ſhake fo as hardly to be able to ſtand 
upon his Legs; the Noiſe of Thunder may be ſuch as is 
capable of breaking a Bone; And the Fleſh may ſeem nor 
to be hurt, or at moſt only bruiſed; becauſe that is fo 


ſoft as to yield any way without breaking, 


12. Laſtly, There is ſome Reaſon for atfirming that the 12. That - 


Sound of Bells may cauſe the Thunder to ceaſe; becauſe 


the Air which is near the Bell, ſhakes that which is higher ae Lighe 
up, and this Air may ſo ſhake the lower Cloud as to make . 47+ 


1 


1. In breaking the Bones, Kc.) Sort of Lighting, which they call 
« Silver is melted without hurting the | bright Lightning, of a moſt ſurpri- 


Bag; and a Sword diſſolves when 
© the Scabbard is whole; and Iron 
© melts about the Pikes without inju- 
©ring the Wood: Wine continues 
« ſtiff when the Hogſhead is broken, 
but this Stiffneſs does not laſt above 
« three Days. Seneca's Nat. Rueſt, 

II. Chap. 31. There isa thizd 


« fing Nature, which empties Hogs- 
c * without — 2 * — 
care covered with, and leaves no 
Marks behind it; Gold and Cop- 
per, and Silver, are melted with- 
in, when the Bags are not burnt 
© at all, nor the Wax-Seal in the leaſt 
4 diſordered, Pliny, Book As Chap. 51 


_ ROHAULT's STSsT Eu Part 111, 
it fall down in Rain before the upper Cloud gets ſo low: 


E 


And when this upper Cloud comes to fall, it 
can impell the Exhalations only in the open Air, where 
they have no Opportunity of taking Fire, becaule they are 
not compreſſed together Beſides, when Part only of the 
lower Cloud is fallen down, the ry, impreſſed upon 
the Air by the Bell, may diſpoſe the Exhalations which 
are above the Part which opens, to take their Courſe that 
Way; fo that the Matter out of which the Lightning is 
formed, being wanting in the Place where it ſhould be 
formed, it is no Wonder that there is not any at al 
produced. 


CHAP. XVIL 
Of the R AIN-BOW. 


1 What is 18 * common People are not more aſtoniſhed when 
meant by a they hear the Noiſe of Thunder, than the Philoſophers 
Aulos. are ſurpriſed when they ſee thoſe Colours, in the Shape 
of a Bow, which appear on a ſudden, in rainy Wes 

ther, in that Part of the Air which is oppoſite to the Sun; 

and which ſometimes diſappear alſo in a Moment. Theſe 
Colours, are called the Iris or Rain-bow; the Cauſe of 

which has been for a long Time ſearched after, but no- 

cling Pond out ſo as to ſatisfy any reaſonable Perſon, till 

this laſt Age. I ſhall give ſuch an Explication of it as I 

hope can be maintained. But that we may lay aſide 

all Prejudices, and not engage our ſelves in Bur Bra a 
) great many Opinions which ſome Philoſophers have pro- 
| poſed upon this Subject ; let us imagine ourſelves to be 

| n firſt who have laboured to find out the Cauſe of this 

eteor. 

2-Agene- 2. The firſt Thing that I obſerve, is, that whenever 
Acme, we ſee any Colours, there muſt always be ſome Light; 
2 . [vg the Rays of which are either reflected to us by the Su- 
| po of ſome opake Body, or tranſmitted through ſome 

of tranſparent Body, which at the fame Time it ſelf 

is tinctured with ſome Colour; or elſe paſs through a Bod 
entirely. tranſparent, but ſo as to be ſome way refracted, 
And ſince Experi does not teach us any other b 


theſe, 
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cheſe three Ways of diſcerning Colours, it is unreaſonable to 
think that there ſhould be a Way whichis not com- 
ed in any of theſe. And ſince it is not at all pro- 
, that there ſhould, in ſo ſhort a Time, be formed 
in the Air any very arg opake Body, which is able to 
reflect the Light, in ſuch a manner as it muſt do, to cauſe 
us to ſee a Rain-bow ; or any kind of tranſparent Body, 
which is at the ſame Time tinctured with Colours proper 
for the like ſe: And ſince we are further aſſured, 
by Experience, that the Air is full of Drops. of Water, 
which are entirely tranſparent and of no Colour at all; 
we may reaſonably coryeCture, that it is theſe Drops of 
Water, by which the Light is refracted in paſſing through 
them, that make us perceive the Colours, by tranſmitting 
the Rays to our Eyes with Modifications proper and ne- 
to excite ſuch Senſations. 

3. This is indeed a Conjecture only; But in order to ſee 3. 744: 4 
whether it be well or ill founded, let us conſider what great many of 
muſt become of 8 which, coming ſrom a lucid Bo- . 
dy at a very great Diſtance ſuch as the Sun is, fall upon fall «pon ch4 
a watry > of a ſpherical Figure, as we know every 2 
Drop of Water is. Let us then examine the Schetne ; ſos ler 
in which we ſuppoſe ADKN to repreſent a Drop of be che ſame 
Rain, and the Lines EF, BA, ON, and ſuch like, which — 
come all from the fame Part, to be Rays coming from afier two Re 
the Sun's Center, which we conſider as parallel to each Tadian, and 
other, becauſe of the vaſt Diſtance betwixt the Sun and us. T NI. 
This being ſuppoſed, ſince it is evident, that the Ray BA rig. 1 
only is perpendicular to the Superficies of the Water, becauſe 
that is the only one which tends to the Center of the ſphe- 
rical 29 of the Drop, and that all the other Rays fall 
obliquely upon the ſame Superficies; it is eaſy to ſee, that 
all the Rays which enter into the Water, except BA, will 
be refracted towards the Perpendicular. Thus the Ray EF, 
and thoſe which N it, do not go directly to G, but 
approaching towards the Perpendicular, go from F to K. 
where without doubt ſome of them paſs through into the 
Air, which has Pores there fit to receive them; but as to 
others, which are not thus diſpoſed to continue on in the 
ſame Way, they muſt neceſſarily be reflected within the 
drop of Water, along the Line KN, ſo that the Angle 
of Reflexion may be equal to the Angle of Incidence. Af- 
ter this, the Ray KN, and ſuch like, falling obliquel 
upon the Superficies of the Air, which ſurrounds this ſm 
Heere of Water, Cannot enter into the Air, without be- 

Vo, li. P as 


. 


% 


vie ROHAULT's SYSTEM vam 
ing refracted and going from the Perpendicular LM, 
1 inſtead of going directiy to T, they muſt g 
towards P. N Ba 
4. That 4. It is to be obſerved alſo, that ſome of the Rap 
there areſome which come to N, do not go out into the Air, till they 
pr 72 are reflected again to Q; where, after being r 
_ the yr like the reſt, t ey do not go directly to Z, but turn from 
. — the Perpendicular TV towards R. But becauſe we ar 
back to che not conſidering any of the Rays of Light, but thoſe only 
ſame Place which can affect the Eye, when it is p aced a little low. 
fron, er than the Drop, as about P; we may affirm that thoſe 
cer two Re- Which are ref from N to Q are uſeleſs, becauſe 
frations and they do not come to the Eye: Bur then we are to take 


 - 8wo Re- 


fiexims, Notice, that there are others as 2 3 and the like, which 
being refracted from 3 to 4, and reflected from 4 to 5, 
and again reflected from 5 to 6, may at laſt, by being 
— — at 6, come to the Eye at 7, which is beneath 

rop. | 
5. Uſeful F. Theſe Things are eaſily underſtood in general. But 
Obſervations if we would know exactly how much every particular 
ie Rot of Ray is refracted, we muſt do it by Calculation: And 
Light which upon ſuch Calculation it 2 that thoſe Rays which 
Bug a Wa, fall ow the fourth Part AD of the Sphere, go on in 
ter. uch Lines as are here repreſented in the Drop ADKN, 
Tab. XVI. . which if we examine, we ſhall make three remarkable 
345-1 Obſervations. The firſt is, that the two Refractiom 
which the Rays of Light un at their entering in and 
coming out of the Globe .of Water, are. made both the 
fame Way, © that the latter does not at all deſtroy the 
Effect of the former. The ſecond is, that amongſt all 
the Rays which come out of the Part of the Sphere AN, 
only NP and ſome few that are very near it, are power- 
enough to raiſe any conſiderable Senſation, becauſe 
only thoſe come ſufficiently thick and nearly paral- 
lel. the Reſt are very much diverging, and ſeparate further 
from each other when they come out of the Globe, than 
they did when they entered in. The third is, that there 
is a Shadow beneath the Ray NP; for fince there is no 
Ray of Light which comes out of the Part of the Globe 
N 4, it is the fame thing as if this Part were covered 
with an opake Body: We may alſo affirm that the Ray 
NP has 2 Shadow above ir, becauſe the Rays which are 
there, have no Effect, and therefore are no more to be 
conſidered than if they were not there at all, * 


8 $3 | 6. Fur- 
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6. 3 4 Calculation, that the Angle 6. Tur we 
ONP, which the Ray NP makes with the Line oe may onfuler 
For drawn 475 ——— 
Rays. 


1. It appears by Calculation, 8c.) ¶ after they are reflected from thence, Tab. XVI. 


let them go out in the Lines EM, Fig. 1+ 


Cortes, in Order ta. find the Diame- 


ter of the Rainbow, ſearched out all | em. It is manifeſt from the Nature 
the Angles which parallel Rays, fall- } of the Circle and of Reflexion, that 
ing upon a Sphere and co- | the reflected Rays ZE, Ze, are re- 
ming out after one or two Reflexions ſpectively equal to ZI, Zi, and 
made by the Superhcies of it, make | therefore have entirely the ſame Po- 


with the Axis of Viſion, taking at 
Pleaſure ſometimes one and ſ- 


_— — le of Incidence. 
Thus he gai i Purpoſe in 
agreat Way about, and in by fo 


pat at all neceſſary, and which is alſo 
— ay —— — — 
Wbat id chus by repeated Try- 
has done 

in his 


als, the famous Dr. H 
in 2 plain and direct Me 
Diſcourſe _ the Rain-bow = the 
Philoſophical Tranſations Numb, 
1 aich it will not be amiſs 
more fully to explain in this Place. 
k is to be obſerved therefore ; 

That it is neceſſary, that of 
Rays which fall parallel and conti- 
guous upon a refiacting Sphere, 
thoſe that are effective or proper to 

ice a Rain-bow, mul alſo come 


cur of the Sphere parallel and con- 


Colours of the Rain- bow. Whence 
u follows, 2 

That thoſe effective Rays, which 
come out after one Reflexion made 
by the Superficies of the Sphere, 
have all the ſame Point of Reflexi- 
on: Thoſe which come out after 
two Reflexions, are parallel while 
they are reflected, that is, from one 
Point Where they are reflected to 
mother: Thoſe after three Reflex- 
ions, bave all the ſame middle Point 
of Reflexions: Thoſe after four, 
have their reflected Parts, Which 
join the ſecond and third Points of 
Reflexions, parallel. And ſo on in 
a great many ſuch like Refiexi- 


ons. 
For let IZE, be A 

Tab, XIX. great Circle of a refract- 

Fig, 1. Sphere; Let the pa- 


ralle and contiguous 
Rays and which lie inthe Plane of it, 
Rl, ri, fall upon it; and after they are 
reſracted, let them meet in the fame 
Poinc of che Circumfet ence Z, and then 


— 


— 


fition with them, both with Reſpe& 
to the Sphere and to each other. 
W hence ĩt follows, that ſince the Re- 
fractions in E, e, and in I, 1, are 
equal, and the incident Rays RI, 
ri, parallel; the emergent Rays EM, 
em, will be parallel alſo. Whence; 
on the contrary, it is eaſy to ſees 
that if the Rays are effective, they 
have one and the ſame Point of Re- 
flexion. ; 
7 = — ſame Reaſon 
it will eaſily a that 
the — Kays RI, 
ri, Which go out aſter 
two Reflexions, have their reflect- 
ed Parts ZY, 2), (which connect 
the Points of Reflexions Z and 1, 
& and ) parallel, and ought to have 
that Poſition which was mentioned 
of the reflected Rays in the ſeveral 
— Whence it follows fur- 

ers 

That the effective Rays have their 
Angle of Incidence ſo ordered, 
chat if there be but one Reflexion, 
its naſcent, Increment or ſmalleſt 
Increafe, is double the Increaſe of 
the Angle of Refraction made in the 
fame Time. If there be rwo Re- 
flexions, the firſt Increment is 
triple the latter. If there be three, 


" = a It four, quintuple, and 
On. * 


For it is manifeſt, 
that the very ſmall Tab. XIX. 
Arch Ii, is the naſcent Fig. 1+ 
Increment of the An- 
gleof Incidence: And if the Semidi- 
ameters Cl, CZ be drawn ; finceCIZ 
or CZ1 is the Angle of Refraction, 
the Angle i ZI will be the Increment 
of the Angle of Refraction genera- 
red in the fame Time, and the Arch 
L double the Angle i ZI. 

Here alſo Ii is tbe 
naſcent Increment of Tab. XIX. 
the Angle of Incidence; Fig. 2. 
And if the Semidia- 
meters CZ, Cz be drawn, ſince 

Pa CLAY , 


Tab. XIX, 
Fig. 2. 
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drawn from the Sun's Center, is fc 


SyYsSTIM pal. 
forty one Degrees 


thixy Minutes. And fince, beſides thoſe Rays which we 


C Ex, Cxy are the 
traction; (becauſe LI is parallel to 
xy) the Angle ZCz or the Arch Zz 
is the Increment of the Angle of 
Refraction. But 2 Zx (= Arch ZX 
Arch y = Arch IZ— Arch iz) 
= li—-Zz, Therefore II- 3 Zx. 

By much the ſame Way of argu- 
ing it may be proved, that if there 
be three or more Reflexions, the 
Ratio of the naſcent Increments of 
the Angle of Incidence and Refrac- 
tion, is ſuch as we have _— 

Wherefore, in Order to out 
the Angle of Incidence of a Ray 
which is effective after a given Num- 
ber of Reflexions; we muſt find 
out that whoſe naſcent or 
infimtely fmall Increment, bears the 
fame Proportion to the Increment 
of the correſpondent Angle of Re- 
FraQtion, — at the ſame Time; 
as the given Number of Reflections 
increaſed by Unity, bears to Unity. 
And this Angle will be determined 
by the following Lemma, 


Lemma. 


Let ACB be an ob- 

Tab. XIX. tuſe angled Triangle, 
Fig. 3. from whoſe Vertex A 
| let the Perpendicular 
AD be let fall upon the Baſe BC 
produced. I ſay, that the Sides AC, 
AB remaining the fame, the naſcent 
Increment of the external AngleACD, 
1s tothe Increment of the Angle ABC 
made in the ſame Time, as BD to CD, 


Demon ft. 


Imagine the Side AC to be turn» 
ed about the Center A; And by this 
Motion its extreme Point C to car- 
ry the Line BCD into the Poſition 

cd, ſo that the Angles CAc, CBc, 
de the naſcent Increments of the 
Angles BAC, ABC: And let cC, cD 
* The Angle 

Angle ACD is to CAB 
and ABC; and the — cd, is 
equal to cAB, and ABC. Therefore 
the Exceſs of Acd above ACD, or 
the naſcent Increment of the Angle 
ACD is equal to CBc and CAc. Now 
becauſe the Angle AcC differs but 
infinitely little from a right Angle, 
the Circle deſcribed on the Diameter 


i 


Angles ef Re- 


ſuppoſe 
AC, will paſ the Poi 
and 3 — — N 


CAc, CDc, inſiſting on the ſame 
Arch of that Circle, are equal. The 


naſcent Increment therefore of che 
Angle ACD, is equal to CBc and CDs, 
that is, it is equal to Dcd. But the 
naſcent Angles Ded, DBc are to each 
other as their Sines, that- is as BD, 
the Side of the triangle BDc to De. 
Now becauſe the Angle CD is in- 
finitely ſmall, Dc 1s equal to DC; 
wherefore the naſcent Increment of 
the Angle ACD, wiz. Dcd, is to the 


as BD to CD. Q E, P. 
Coroll, 


The naſcent. Increments therefore 
of the Angles ACD, ABD, ue 
| as the Fangents of thoſe Angles d- 
realy; from the Point B, a Line 
being drawn parallel to AC till it 
meets DA produced, As appears 
from Prop. 4. Book, VI. Excl, 


Problem I. 


The Ratio of Refraction being 

ven; to find the Angles of Inci- 

ence and Refraction of an effect- 
ive Ray, after a given Number oi 
5 Line AC be tak 

et any ſtraight Line AC en, 

and let it be fo divided in D, that 
AC may be to AD, as the Ratio of 
Refraction; and let it 
be divided again in E, Tab. XIX. 
ſo that AC may be to Fig. 4. 
AE; as the given 
Number of Reflexions increaſed by 
Unity, is to Unity. Having deſcii- 
bed the Semicircle CBE on the 
Diameter CE; from the Center A, 
with the Radius AD, let the Arch 
DB be deſcribed, interſecting the 
drawn, then will ABC, or its Com- 
plement ro two right _ be the 
Angle of Incidence, ACB the 
Angle of Retraction required. 


Demonſt, 
From the Point A, let the Per- 


pendicular AF be let fall upon, 
CB produced and BE be * 


| 


888 


err erer 13-33-3349; 


Tab. XXVII. Rules may be 


2s ACF, ECB 
5222 


Ae ea ACB, as LS 
of AD, * in the ane) 8 Ratio Al by 
Refraction u 
therefore ABF to 8 — * 
Incidence, ACB will be the 4 

Angle of Refraction. Fur- 
cher, naſcent Increment of the 
ang Angle ABF, is to the Increment of 
ſame 


e ACB, generated in the 
ume, as to BF; (by the 
18, as iven 
Anker of = increa 
p to Unity (by Conftr. 


e. Ratio of the naſcent 
e of Inci- 


is required oF the lee 42 che 


2255 00 Abe u n 4 Seer Ray 


＋ ven 2 Reflecki- 
. Na ee or ABF, and 


Angles requi 


Fig. 3 == 
ay 


et; 

it be conſidered, chat the allen 
—— of Angles or Arches, 
each other, as the Increments 

- x 2 Sines generated in the ſame 


Time, directly, and the Coſines 


themſelves — On the Center 
C, with the CA ler the 
Arch of the Circle AD be deſcribed ; 


then will DS be its Sine, and ds the 

Sine of the Arch which exceeds the 

Arch AB by Dd the ſmalleſt Dif- 

ference that can be. 18: Dp be drawn 
ar to 4s 7 a 

the Increment of the Sine 

nerated in the ſame Time. = 

be drawn; then (by the ſimil. + 


4% DES, Dap) in will be SC: 


my 


Sun's 


of this Problem ; the Rule of the fa- 
mous Sir ons Newton, for finding 
the Angle of Incidence, which you 


— bs * 3 Pa. * 
1 ZS > of Refrafli- 


on; cen vil ace , 3 let » be 
the Number of Reflexions increaſed 
2. 0 and it will be FB 

And becauſe. the Angle at F 
is a right Angle, therefore 2 2 


CFgqz ABq-- BFg ; that 16.— 


3 Vyence (if in- 


ſtead of n be t its Value, which in 
the firſt Rainbow is 2, inthe ſecond, 
3» inde hich 4 Sv.) in will be. 


W AB: FB:. the 
Kadius: the Coſine of Inci- 


* JPY (the Radins CB bei, 
every where the ſame) Dd or — 


ſmalleſt 


SC 
Now the Letters u, I and R ſtandin 
for che ſame Things as before, — 
putting Z for the Coſine of the An- 
gle of Incidence of an effective Bay, 
and ꝙ for the Coſine of the Angle ot 
the Refraction of the ſame; Since 
pg to ows IN by the Obſervations above) 
eſt Increment of its Ap- 
ole * Incidence, to the Increment 
of the ay of Refraction genera- 
ted in the ſame Time; and the In- 
crements of thoſe Angles are as 


P3 Ingrg- 


L OHAULT.S NEN datt 


Sun's Superficies; we ought to examine a great many 


more effective Rays, and particularly that which 


Increments of the Sines , 
and as the Coſines themſelves inverſe- 
; and (becanſe the Ratio of the 
ines of Incidence and Refrattion ts 
given) the Increments of the Sines 
of Incidence and Refraction, are to 


Carney 
from 


S Solikewiſeir wil 
be bound in the ſecond Rain-bow thy 


each other (by Converſion) as the 
Sines themſelves, or as I to R 
Therefore u will be to 1 as I to R 
directly, and as Z to & inverſely, 
: RHE | 
na . Wherefore I & 

1 9 2 
=» RS. Putting therefore r for 
the Radius anſwering to & and ; 
and will be the Sine 
of the Angle of Inciderice anſwer- 
ing to that Radius, and (the Ra- 
tio of Refrattion being given) 
RV, = 2 will be the Sine of the 


— | | | 
Angle of Refraftion, and therefore | 
9 — 2 will, be 


L 
its Cofine or : Wherefore in the 
Equation I  =nRE4 if for o be 
ſubſtituted its Value, it will be 
MITE ARE TB + K222 = 
7RS And ( ſquaring the Parts and 
tranſpoſing them) 12 77 R 72% 
%2 R2S2.R: S2, And (reſol- 
ving the Equation into Proportion 
and extracting the Roots of the Terms) 


the An- 
pcs of Incidence and RefraQtion, 

y Calculation. For putting r for | 
the Radius, S for the Sine of the 
Angle of Incidence, & for its Co- 
fine, and s for the Sine of the An- 
_ Refraction. Since in the firſt 

ainbow. 3 R2:12_R2:; ; 2: 
22. It wil be 3R? :4R2 12 
: 2272 23817. Wherefore 


2 MI ING And becauſe 
SEAS. Ts 


$T5::1:R: it will bes 


Let this 


R 2 f 


. And in the thirds 


* 


17 . ur 1 " Fe 
— Wy yf 15 R2 12 12 
R þ POL By Is 


seen 
» | 15 jm 


Corel, a. 

The t of che Angle of In- 
cidence of ah effective Ray is to the 
Tangent of the e of ReftraQi- 
on; as „ to 1» It follows from 

what goes before, and from the Co- 
rollary of the Lemma. 

Prob. II. 
The Ratio of Refraction being gi- 
ven, and any Angle of Incidence 
whatſoever: To the Angle, 
r a Ray of Light, coming out 
of à refracting Sphere after a given 
Number ot Reflexions, makes with 
the Axis of Vifion or incident Ray; 
and ſo to find the Diameter of the 
Rain-bow . 4 - 
The Angle of Incidence being gi- 


re. | yen, and the Ratio of Refra ion, 


the Angle of Refraction is given. 
Angle be multiplied by 
ewice the Number of Reflexions, in- 
creaſed by the Number two, and from 


the Product, let twice the Angle of 
Incidence be taken ; the remaining 
Angle is the Angle ſought, N E. I. 
Demonſ?, 
Let CIZE be a 
Circle of a 8 8 Tab. XIX. 
the Plane of which let Fig. 5. 


RI be an incident Ray, 

which after two Refractions in the 
Points of the Circumference I and 
E, and one Reflection between them 
in Z, comes out in the Line EM. 
Let EM be ced , till ir meets 


7 
1 


A y RI produced allo 


8 


gp xt rr Raad T = 


— 
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from the higheſt, and that which comes from the loweſt 
Part of the Sun. Now the Sun's apparent Semidiameter 


inX; and from the Center C, 
let the Semidiameters CI, CZ be 
Becauſe the ' Angles Cl, 
are z Wi 
cough X and bile the An — 
The Di of che Angles CZI, 
ZIX> is alſo to IXZ. But CZ I 
or CIZ is the An 


le of Refraction, 
and ZIX is the Di betwixt 


dence CIX ; Therefore IXZ is 2 
Differencr betwixt twice the Angle 
of Refraction and the An fink we 
dence, "Conſequently, the whole 
IXE, is the iference be- 
ewixt four Times the Angle of Re- 
fraction, and twice the Angle of In- 
cidence. N. Z. D. 
Now let the Ray RI, after two 
Reflexions in Z and E, come out in 
the.Line eR, meeting RI and XE 


(the firſt being r 


fore the Angles eEZ, eME are 
But it is evident, that the Angle of 


Reflexion eEZ or EMes is double 


the Angle of RefraQion: And ic} Rai 


| | fo 1 wand. 


x 
Blue - - 40. 16. 


| | Red _— FO. 5 8. 
4. , 


IIs, To 1. 37. 


Blue 37. 9 


(Red owes 43- 
TV. 
Y QBlue--- 49. 


Hence the Breadths of the Rain- 
bows, and their Diſtances from each 
other, may eaſily be collected ſup- 

ng the Sun to be only a Point. 

t becauſe the Diameter is about 

o'> fo much muſt be added to the 

readth of every 
bows; and ſo much muſt be taken 


52 
34 += 


being 
has been demonſtrated, that MXR is 
the Difference betwixt four Times 
the Angle of Refraction and twice 
the Angle of Incidence : Therefore 
the Sum of the Angles EMe or XMR 
and MXR ; that is, the external An- 
e of the Triangle MXR, is the 
ifference betwixt fix Times the 
Angle of Retraction, and twice the 
Angle of Incidence. Q E. D. 
The fame Method muſt be pro- 


- ceedeed in, if there be three or more 


Reflections. But becauſe ſuch Caſes 
belong to the third and fourth, &-c. 
Rain-bow ; which are hardly ever 
ſeen in the Heavens, becauſe the 
Rays of the Sun become ſo muck 
thinner by every Reflexion ; and be- 
cauſe they are very eaſy ; I ſhall noc 


| tay to demonſtrate them. 


Suppoſing therefore, that the Ratio 
of Aon out of Air into Wa- 
ter, is what the famous Sir Iſaac 
Newton obſerved ; (5s his Opticks, 
p. 1115) viz-as 108 to B81, in the 
red Rays; and 109 to 81, in the 
blue; then by Calculation accord- 
ing to the foregoing Rules, the Di- 
ſtances of che Colours from the Ax- 
is of Vifon (which is confirmed by 
Ne will be found to be in 

a C 


If the Spectator be turned from 
the Sun, | 


If the Spectator be turned towards 
the Sun. . 


from theirDiſtances from each other, 
that their true Breadths and Diſtances 
from each other may be bad. 15” 
muſt alſo be added to the Diſtance of 
the outer? moſt Circle of Colours, trom 
the Axis of Viſion, which paſſes thro* 


one of the Rain- | the Sun's Center; and as much muſt 


de raken from the Diſtance of the 
P4 | inne- 
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being about fixteen Minutes, it follows that the effective 
Ray which comes from the higheſt Part of the _— 


innermoſt Circle, in Order to have 
he true Diſtances of thoſe 
from the Axis of Viſion. 
Prob, III. 
In the firſt Rain-bow ; the Angle, 
which an effective Ray 


makes with the Axis of Viſion, be- 
ing given; to find the Ratio of its 


Refraction. 
| Let the Angle of In- 


Tab. XIX. cidence be got: For 
Fig. 6. that 1 found, the 

Angle Refraction, 
and conſequently, the Ratio of 


- RefraQtion, will be given, by (Prob. 

II. or Corel. 2. Prob. I.) Let ABC, 
be the Rage ot Incidence 3 and, 
any given Line CA being taken for 
Radius, let AB be the Tangent of 
that Angle; which being biſected 
in D, and CD being drawn, ACD 
will be the Angle of Refraction. 
(by Cor 2. Prob. I.) Let AE be the 
Tangent of double this Angle ; and 
having drawn CE, the Angle BCE 
Angle, and conſequently will it ſelf 
be given, Suppoſe then AES; 
BAZ T; and therefore AD T; 


AC =r; the Tangent of the given 


Angle BCE :; And becauſe the 
Line CD biſe&s the Angle ACE 


by Conſtraction) it will be (by Prop. 
222 PT. Excl.) AC : ck. 
(N A) : : AD : DE. 
Wherefore DE — VSS + rr. 
* 
And T VSS + rr LT As- 
27 
— 
T. And again TM ss$ 4+ rr = 
2 8r Tr. Then (by ſquaring the 
Parts, and Reduction) it will be 8 > 
4 T rr 


rr TT 
Now in Grder to find out T; let 
BF be let fall from the Point B per- 
dicular to CE 3 Then, it will 
„as the Secant of the given Angle 
BCE, is to the Tanvent of the fame, 


| that is, as rrir-+ tt tot; fois 
CB 8 TT ＋ 714) to BF = x 


Curcles 


of any Kind, 


2 


TT „ : | 
. Again, (becauſe the 
ry +7 
Triangles EBF „ECA are ſimilar) EC, 
(x/ss rr): . 1: EB 
87 — 17 
+» Where 


rr + tt af 
Then the Parts) 
TTethrret SSxr.- 28 Tree. 


aa | lite dot=rr 


TTY”. And, (by maltiphing th 
Numerators by each other's Domina- 
tors, ſtriking ont the 2 Terms 
and r nd x4— 2 ST 14 
+ TTr+ = SSTTtt 28 Trret + 
14 tt, And (by extraing the Roots) 
Srr — Try = ST: rrt. Now the 
ſtituted in its Room, and the whole 


di id 1 rr * 
will become T3 3 TT: 4rvt, of 
T3 3T* t—-477t 0. Now by re- 
ſolving this Equation T will be found, 
and conſequently, the Ratio of Re- 
fraction will be found from what 
goes before. Q. E. I, 

Now in Order to reſolve this Equa- 
quation, let * t be put for T, 
and tuen it will be changed into this 
Form V; 3 Vet 213 —4rrt—0. 
Which being reduced by the Rule, 
which you have briefly demonſtra- 
ted in pag. 272. of the famous Sir 
Iſaac Newton's Algebra ; and, ſu 
poling r — 1, and che Secant of the 
given Angle Vu ir will 
at laſt comeoutV= 34/3 4.244215 
+ A 13 4-2 t —2t, Or V 
"4 :3 +, 22 2 £8 8 + 


tt 
If therefore 


3 


ay t3 * 2t 277 


t be added to this, the Sum will be 
=I ſought. Further, it will eaſily 


that the Sines of the An- 
Incidence and Refraction, 
are 


= 
| 


yen 
uct 
Poi 
&c. 
Tab 
and 
in 
of : 
Rac 
in i 
inſc 
bet 
20 
”. 
] 
wo 
1 
Ge 
At 
G( 
Ca 
Fl 


** 


3 


wn „ a -= 


+ £5, * Bw 
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upon the Drop of Water ſixteen Minutes higher than Tab. xy, 


233 


* you ſee (in the ſecond Figure relating to the ig. 8. 


T T 4 | 


— 5 and 
we. F. d 1144 | fore D 


therefore the Ratio of Refraction is 
T2 ++ to4/ T2 +l. | 

* T may 2 determined by 

the following Conſtruction. (But 


1 is ſu 4 t Line of a 
given — 4 A7 placed be- 


tween two other ſtraight Lines gi- 
ven . — en it is pro- 
duced, it may paſs through a given 
Point, See Newt, Algebr, pag · 279. 


Kc.) 
ö Let any ſtreight 
in it take CA 4, 
and CB ze, and let BA be 1 
in D; deſcribed an Arch 
of a Circle on the Center C with the 
Radius CD, let DR = be inſcribed 
in it; and let AR be joined: Havi 
— 7 Line da =D 
between DR pl —— in ſuch 
a Manner as to paſs through the Point 
C when ced, C will be T. 
For, let CG be drawn parallel 
to DR, and meet AR, produced 
in G; X ge the Trian- 
s GCA, A are ? as 
EC iv w Ca; folk KD 0 Da. 
in e the Triangle: 
oc, 44R are ſimilar) as GC is to 
Ca, ſo is dR to daor DA. Hence 
Compoſition) Ca + CA is to 
_—_ 7 CA to AR; but 
4. 
22 
TY 


D, as AR is to Ca CD. But CA 
Ca, is to 4D, as CAis todR, 
Wherefore as CA is to AR ſo is 4Rto 

—- 7 Phe 

Ca CB 

Now if for CA, dR, Ca, CB, be 
ſubſtituted their Values; wiz. 47, 


47. 
7 T, ze: And the extreme and 


scher, and chen 


middle Terms be 2 Lach | 
4 


| 


Rain-bow ) 


jon will 
E 5d 
7 SUES 
ent 
* 7 of In. 


Coroll. 


Hence we have a Method of mea- 
the — —— of Liquors 

or oz any parent Bodies 
whatſoever : wiz. by expoſing a 


Matter to the Sun, and taking 
Obſervation the Angles which the ef- 
fective Rays of the firſt Rain-bow, 
make with the Axis of Viſion, when 
they come out of it. 

It may be obſerved here; chat if 
the Angle, which an effective Ray of 
0 gon Kind, in any Rain-bow, 

es with the Axis of Viſion, be 
given; the Ratio of the Refraction 
of that Ray may be found, pretty 
much in the ſame Manner as. before. 
For, the Conſtruction i the 
fame as then ; ſuppoſe BCA to bethe 
Angle of Incidence of 
the effective Ray of any Tab. XIX. 
Rain-bow propoſed ; Fig. 6. 
and the Angle A, a 
Multi ple of the Angle of Refraction 
of the ſame Ray, according to the 
Number exions, increaſed 
Unity ; then will ECB, be half a gi- 
ven Angle, or halt its Supplement 
(by Prop. _ Whence; it CA be 
called 7; AB, T; AE, S; the Tan- 
ent of the Angle ECB, ; as before 
t is evident, that the ſame Equa- 
tion will always ariſe 8 rr — Ter — 
STe 4-rrt; and that nothing elſe re- 
mains, but as in the foregoing Pro- 


t it in its Room, in that Equation, 
ke an Example hereof in the ſe> 
cond Rain-bow, Suppoſe BA to be 
to DA ; as the Number of Reflexi- 
ons increaſed by Unity, is to Unity: 
then DCA will always be the A 
of Refraction (by Cor. 2. Prop. I.) 
and in the ſame Rain- bow DA —+ 
T, and the e ECD double the 
e DCA, DA uced, ler 
Ad be taken equal to AD. Then will 
DC4— DCE; And then (by Prop. 3. 
and 22. Book VT. of Enchd) EC 


— : ED: Dia? (= 
— 


Sphere, of any Sort of tranſparent 


blem, to find the Value of 8, and to 


— . 


Tab. XV. 


Fig- 8. 


CAg -A 


chrough A and F, 5 H. 
having deſcribed a Circle on the 


ROHAULT!: Srer M © 
' Rain-bow) the Ray GH does, which king equally xe. 


Far It 


Seed is a N EF, 1 cumed 99 L, an) from aer 


757 70 ce. 
= 8 88 * Eby: e x 

A; A ; 
Which I cop = Ch . 
CDg; it 8 Wil be, EDg + 2ED 
x DA (= ED''x 2DA x ED:;) 


EDg — 8 (D 2DA x 
7 * 2DA: 


And dere. 
fore ED: 21 47 . 
CAg 3ADq De: or he. 
2CAg 47 ADs: CA 
bs — 


Focke n 1 it is P Me 6er 
X DA— Dat 

3039 * Now let $, 

CAg = 3A | 


7, and 2 T. > he pur for Ea, CA and, 
DA reſpeRively and it will be $ — ' 
12 TNT! 


1 2 


+ and putting this Va- 
12 oy Bake : 
Tr — Se — o i will . 


r 
17 ly T3 an — 277 ( 


1 g 


= 0+ or (ing ] for g, tar 


the Tangent of the Comp Lad of 
The Angle ECB) T4 + 797 
I8rrT?* 271% — wy Oo 

\ "The Problem being | 
Tab. XXVII. thus reſolved, it may 
Fig. 2. de conſtructed in the 


following Manner by, 
Means of any Parabola. Let MAC 


be a Parabola, its Vertex C, the Ax- 
is CDFK> the Parameter of the Axis 
RC; and taking a third Part of this | 


for che Radius of a Circle, let ] be 


- the Tangent of the lement of 
the given Angl e ECB, Let ad= — 
2] be an — . to the Axis, and 


let DF be taken equal to C. FK x= 


2 and from the Point K le- KH 

Lr to the Ax- 
E — ſtraight. Line drawn 
Then 
Center H with a Radius to 


820 ADg; And 


H. 
| 75 Part (fm 


i 


to 


fall from the Point M, where it meetg 
with the Pargb6la the Line MQ, 


to AQ, drawn from 
he Point A parallel to the ow 
Then MQ wil be the Tangent of 
.the Angle f ;hr to the Radius equal 
to 7 CR. 


For, let HK meet the ſtraight 
* — AQ in I, and the 2 
MI, parallel to the Axis in L let 
'] MqQ meet the Axizin F allo. Now 


ſince (by Confiru@ion) J (RA © 
races warns = Wa} 
LHg PK — DK © DP2) 

Th 035% 7 wr ED 5 55 and 


1 C 5 W 
abi _ and — 


= Als . It will be, Z 


(= M += 1 x 43+) 


= Arve. mn 
MO x AD 
— * Alſo DK 
CR 
(= 20D +} = _— 


| And (becauſe the matte FDA, 


3AD. Let theſe Values be ſubſſi- 

tuted in the foregoing Kuation for 

DP, DK, IH, and it will produce 
— 22 +4AD x N. 

107 = I 

*g Or M +4AD x MQ 

— 2CRq * M "CRgg = — o. 


_ laſtly, T. A5 
» CR = zr; Ir will | be T4 L 
8 T3 — 7972 T2 — 2714 = — 0. 


Whehce it is evident that MQ is 
the Tangent of the Angle ſought to 


Vir and having le 


ic 


ms rt BdIESSHESO2SD 
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to L, in order to go at laſt to M, where it undergoes an 1 
al Refraction with the Ray NP, and makes wi 
| Wun Ut J N. wich the 
Line ON, the Angle ON M which contains f one 
Degrees, and fourteen Minutes. So likewiſe, the ive 
emen Ray R. 8 comes from the lower Part of the Sun, 
0, falls men the Point R, ꝓphich is ſixteen Minutes lower 
den che Point, F of the Ray EF, whence it is refracted 
bw $, and from thence reflected to T. where going out into 
5 egul ihe; ir, AA the Place V, ſo that the Line 
1155 Minutes with the Ray OT. 1.55 
ill 7: In computing the Bendings of ſuch Sort of Rays 7.0fthree 
oo s 2, 3 (in the firſt Figure) which we ſuppoſe to come ... 
17 from the. Center of the Sun. to the lower Part of the _ 
hy and after two Refractions and two Reflexions, to 72% XVI 
bez) WF ten towards the Eye in ſuch Lines as 6, 73 we find that rs. 4. 
; ad WY that which we call eſſective, and is repreſented by the 
be, 2 If the Roots of this Equation be The j 
Y ral Tangent of the Complement of | from whence it may beg thered)thar 
the Angle ECB in the Tables, be | theRatioof Refi 22 g 
f the abſinmed-for J, and the 4.3 io of Refraction ĩs very nearly 
ADg Radius in the Tables for — And 0 Lor Bernd 4 ＋ thr 
+) then a numeral Equation will be | effective blue Rays of Pg — 
1 given,” 'which may be reſolved by | Rainbow, make The fame A 
the common Rules. 5 ( 0 2 ich the Axis of ngle 
eee 
blue Rays make with the Axis of on; or when theRatio of Refracti- 
Vicon in the ſecond Rain-bow, is on 18 as 109 tO 81; in Rain Water, 
DR 54% 9˙. a6“. Half of this, ix. in which Caſe the Tangentof the An- 
| 27% * the Complement of ——— —— yobrs 
„nen n. + 
0 n „ | dence wi 8162765. And as to 
JA * to its ( . =]J) 51128545 — vr pr > it the Exceſsof th 
, fiorofing che *% Sinesof Incidence of different Sorts 
+ then bei fined Glu —.— — * a above the common Sine | 
ing Equarion, for] and » 3 there will fraction be ſuppoſed to be - q 
* ariſethe numeral Equation T4 4. ways in a given Ratio; Since the Ra- 
95 0902832 T1 — 18 T2 25g 6. tio of Refraction of the blue Rays, 
— By reſolving of which, T or the Tan- 10 8 —_ 21» chat of thered Ra 
gene of the Angle of Incidence, will | | the ſame Medium, will be nearly 
00 found to be 2.9775981 ; And as 346 to 321. Whence it will a 
a the third Part of this 0.992.5327 is, Por Calculation according th rh 
the Tangent of the Angle of Re- egoing Rules, that in ſuch a Medi- 
{Q fraction; and the correſpondent Sines um, the red Colout will be outermoſt, 
0, of theſe, will give the Ratio of Re- and make an Angle of about 56-gr 5 
— traction of the blue Rays; Now theſe with the Axisof Viſions and the blue 
— Sines are to each other, and ſconſe- within, in the ſame order as the Co- 
0. quently the Ratio of RefraQion, as: lours of the firſt Rain-bow. 
5 y1* +9 toy T2 +1 ; chat is, 


— 


28 42268 to 31410» Or as 109 to 81 
Very nearly. 
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Line 6 7, (in the third Figure) makes with the Line 8 6. 
which comes from the Center of the Sun, the Angle 8 6 7 
of about fifty two Degrees. Whence it follows, that the 
effective Ray which comes from the higheſt Part of the 
Sun's Body, makes with the fame Line 8 6 an Angle of 
ſixteen Minutes leſs, and that which comes from the low. 
eſt Part of the Sun's Body, an Angle of fixteen Minute 
more. Thus ABCDEF being the Courſe which an ef. 
fective Ray takes, in coming from the upper Part of the 
Sun, in order to get to F, where we ſuppoſe the Eye 
to be placed, the Angle $86F is about = one Degrees, 
and fourty four Minutes. So likewiſe GHIKLM being 
the Courſe which an effective Ray takes in coming from 
the lower Part of the Sun, the Angle 86M is very nearly 

| fifty two Degrees, and ſixteen Minutes. | 
$.0fthe 8. Becauſe we own that there are a great many other 
#bree Frinci- Rays which are ęffective, beſides that which comes from 
which we ſz the Sun's Center; therefore there muſt be ſome Alters- 
@» che Drops tion made in what we ſaid above concerning the Shadow: 
of Rai. For of the three Rays drawn in the ſecond and third 
Figures, the two extreme ones only have a Shadow ad- 
joining to them, the middle one has none at all. Whence 
it is manifeſt, that theſe Rays. have all the Conditions pro- 
to raiſe the Senſation of Colours like thoſe ſeen by 
Means of a Tri r Glaſs Priſm, which we explained in 
3 
8 A tic 53 U | in c I [ 
Fes to appear red, becauſe it is refradted — wy 
ny the Shadow ; that the Ray LM (in the fame 
Figure) ought to appear blue, becauſe the — 


. 


2. And we ave ſure in particular, ¶ they have all thefameTngidence when 
&c.] Tue Drops of Water are here 2 fall upon the refracting Super- 
juſtly compared with the Priſm, and | ficies. Theſe different Rays there- 
* the Account of the Shadow is right. fore muſt neceſlarily be ſeparated from 
But the natural Cauſe of theſe Colours, each other by Refraction, and the va- 
Which the Author aſſigns, is of no | rious Sorts of them muſt in great 
Moment, becauſe it depends _ Numbers tend different Ways; and 
Principles which are not true. We | conſequently this lucid Point of the 
may rather aſſert, that that large | Drop muſt a edged with Co- 
tity of thick Light, or that | lours, that is, red, green, and blue Co- 
Bundle of Rays collected together in | lours, muſt ariſe from the Extremities 
a particular Point of the Drop, may I of the red, green, and blue Images ot 
de looked upon as a lucid Body ter- | the Sun (which are painted upon 
minmed on all Sides by a Shadow. | the Eye by the different Drops one a- 
Theſe Rays of Light, ſent to the Eye, | bove another) in the ſame manner 
are different from one another, and | as we find there does in all Bodies, 
are fitted to excite different Colours; | whether bright or opake, when 
and they are differently r efracted as | looked at through a Priſm, | 
they come out into the Air, though | 2 


OE oa: eren 
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made by approaching towards the Shadow ; and Laſtly, 
the * t to a Yellow, becauſe there is 
no Shadow at all on either Side of it. So likewiſe, it is 
eaſy to ſee, that for the fame Reafon the Ray EF (in the pb. Xx. 
third Figure) ought to appear red, LM blue, and 67 „ 
yellow; ſo that ermoſt Ray in the third Figure, 
produces the ſame Effect as the lowermoſt Ray in the ſe- 
cond Figure: It is alſo very evident, that the Rays of 
the ſecond Figure ought to produce more vivid Colours 
than thoſe of the third Figure; becauſe the firſt are 
weakened only three Times in the Places where they are 
refracted and reflected; whereas the latter are weakned 
four Times in the Places where their Reflexions and Re- 
Wir ha ſaid 

9. What we have now ſaid is exactly agreeable to Ex- 9. An e- 

en Perner, For having filled a Gla Globe, of about three perimen 


al 
ches Diameter, with Water, and jheld it in the Sun; — . 


| when my Eye was in the Place marked V (in the ſe- Tab. xv. 
hid WY cond Figure) I always ſaw a very vivid red Colour which Fig 5: 
ad- ſeemed to cover all the Part about T; and, the Eye re- 
nce maining in the fame Place, if I held the Globe a little 
ro- lower; or if without altering the Globe, I raiſed my 
by Eye a little higher to the Place marked P. I faw the 
Globe, covered as it were with a vivid Yellow, all about 
the Point N; and if I held the Globe a little lower ſtill, 
ht or raiſed my Eye a little higher, ſo as to be in the Place 
p- marked M, I always ſaw the Globe covered with Green 
ne or Blue, about the Point L. So likewiſe, if my Eye 
is were placed in F (in the thind Figure) I b Red ia the 
Place E; and putting my Eye in the Place marked 7, I fig. 4. 

faw Yellow in that marked 6; and laſtly placing my Eye 

in M, I ſaw Blue or Green in L. And which is worth 

obſerving here, the Colours which I faw, by Means of 

the Rays in the third Figure, were leſs vivid than thoſe 

made by the Rays in the ſecond Figure; for theſe were 
ſometimes ſo bright, as quite to dazzle one's Eyes. 

10. Nor is it at all ſtrange, that ſome Philoſophers, 10. 45 
who could not make this 1 22 ſucceed, have 3 — fo 
doubted of the Truth of it: But I thought of a very fogang Ex- 
eaſy Way of doing it, and that is, to try the Experiment pertinent fuc- 
in a Place where ſcarce any other Rays can come but #6 
only ſo many as will cover over the whole Globe , and 
to put a Sheet of white Paper in the Place where the 


Eye ſhould be to ſee the Colours; For PA 
ee 


FFF 
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> Red, Yellow and Blue, at the ſame 1 hed 
ry diſtinctly upon the Paper, oO 2 


31.4 II. Further; if we go on ſtill to raiſe or depreſs the 
Proefof the Eye, ſo that it be not any Where in the Space VPM 
Kl in the ſecond Figure, or F 7 M in the third Figure, we 

| Light. hall ſee no Colours at all. And there is no Reafon to 
Tad. XV. ſuſpect that the Colours which we faw before, were cau- 
ſed by other Rays than thoſe mentioned; for if, for 
Example, the Glaſs Ball be covered almoſt all over, ſo 
that the Rays of Light have no P ＋ any where bur 
at the Places marked F and N, in the ſecond Figure, we 
| ſhall ſtill ſee them; whereas we ſhall ſee them no longer 
if only one of theſe Places be covered; or if any opake 
be put in the Hole of 'the Glaſs Globe w 
the Water is poured in to fill it, which may intercept ei- 
ther of the Rays FK or KN; though all the reſt of the 
Globe be free and uncovered. 
12. Beſides the Difficulty of diſtinguiſhing theſe three 


theſe thres Colours, by reaſon of the very great Vividneſs of the Rays, 


_ , there may be another, if we make uſe of a very ſmall 


ſeen, if tbe Globe, and eſpecially if it be ſurrounded with very bright 
yk 2 By 8 E For 8 . _ _ 505 e Parts 
— EN e upon whi ey deſcri n 
ſmall Glaube. the Eder make, which extends itſelf a little al 
round ; that the effective Rays which come from the 
{mall Globe, and terminate upon the fame Capillaments 
of the optick Nerve, are not capable of making ſuch an 
Impreſſion as can be perceived. But this Smallneſs may 
be 5 by the Number; and a great many very 
| ſmall Globes, ſuch as Drops of Rain are, ſide- ways and 
above and below each other, may make the Space which 
they poſleſs, ſeem to be filled with theſe three Colours 
provided the Place in which they are, be ſuch, that the 
effective Rays belonging to them can come to the Spe- 
ä Ctator's Eye: | 

13.77kat 13. Now in order to find out where this Place is, let 
— us imagine a ſtraight Line coming from the Center of 
coloured; ang the Sun, and paſſing through the Fre of the Spectator, 
228 whoſe Back is turned towards the Sun; to be continued 
n. on to the Part oppoſite to the Sun, ſuch as VX in the 
Figs. -* ſecond Figure and 7X in the third Figure. This Line is 
Tab. XVI, that which ſome others before us, have called the Axis 

Fig. 4. Viſion, which becauſe it comes from a Point ſo v 
iſtant, may be looked upon as parallel to all the Lines 
which come from the ſame Point. And becauſe a right 
Line falling upon two parallel Lines, make the 22 
| ternate 
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alternate Angles ; if we imagine that there | 
fom the Eye Pn to the Part pt” go 
the Sun, (where we ſuppoſe it to rain then) an indefinite 
Number of viſual Rays, which make three Sorts of An- 
ges with the Axis of Viſion, viz. of forty one Degrees 
and forty fix Minutes; forty one Degrees and thirty Mi- 
autes; and forty one Degrees and fourteen Mutes; and 
that theſe Rays meet the Drops of Rain which the Sun 
ſhines upon; we ſhall eaſily 1 that theſe viſual Rays 
make Angles of the ſame Bigneſs, with Lines drawn 
from the Center of the Sun to theſe Drops; and conſe - 
quently that theſe Rays are the ſame as the efedive Rays 
which cauſe the Senſation of Colour: Thus in particular, 
we are ſure, that the viſual Rays which make Angles of 


Vi 


thoſe which make Angles of forty one Degrees and thirty 
2 Mutes, are the ſame as the effedive Rays which cauſe a 
all Yellow, as PN in the fame Figure; And laſtly, thoſe 
he which make Angles of forty one Degrees and fourteen 
Minutes are the ſame as the effective Rays which cauſe 
) Blue or Green, as ML. So that all that Part of the Air 
where theſe Drops are, and where theſe viſual Rays ter- 
minate, ought to appear tinctured with theſe three Colours. 

Further; it is evident, that if the Eye be placed in 


which are upon the conick Superficies, without having 
to be in the Circumference of a Circle. Now the Eye 


of Angles before- mentioned, with the Axis of Viſon: 
And the Drops of Rain which appear red, are in the Su- 
perficies of that Cone, whoſe Angle at the Vertex is big- 
geſt, and which is the external one of the three, Thoſe 
which appear yellow, are in the Superficies of that Cone, 
whoſe Angle at the Vertex is a little leſs: And thoſe 
which appear blue or green, are in the Superficies of the 
_ — which is within the 2 ay; * All _ 
rops theretore t to a ike t irdles di 

fed in a Circle, gon — a other yellow, and the falt 
green: And becauſe the viſual Rays which come from 
the Eye of the Spectator, make with the Axis of Viſion, 
Angles a little bigger than forty one Degrees, and 2 ſix 

9 | tes, 


are the very ſame as the effective Rays of Light, T. xv. 


forty one Degrees and forty fix Minutes with the Axis of 
7 
ich cauſe the red Colour, as VI in the ſecond Figure; Fig. 8. 


14. Thats 


14. 
the | as of a Cone, in order to ſee the different Objects e Drops 


which appear 
colomred are 


any Regard to their Diſtance; theſe Objects muſt ſeem 4iſpyed in 4 


Circle, 
- ake the 
of our Spectator is in the common Vertex of three Cones, — 


formed by the viſual Rays, which make thoſe three Sorts Rain-bows 


| 
| 


14⁰ 
— 


15. Of 


Emme other termined the Drops 


teen Minutes; they 
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Minutes; or a little leſs than forty one Degrees and four. 
make alſo or leſs | 
the Lines drawn from the Center of the Sun to the 
Drops of Rain at their Interſection; whence it follows, 
that thoſe viſual Rays are the fame with ſome of them 
which we before called ineffectual, or incapable of raif- 
ing the Senſation of any Colour. So that theſe three 
Girdles which are red, yellow and green, being cloſe to 
each other, and no coloured Objects beſides near them, 
they muſt form the firſt and principal of the two Rain- 
bows that are often ſeen. 
I5. It js to be obſerved ; that when I juſt now de- 
of Water that ought to appear co- 


.es, loured, I excluded thoſe which meet with the viſual Rays 


to ap- : 
pear colonred. Which are ſu 


Tab. XVI. 


Fig · 4+ 


poſed to come from the Eye of th 
tor, and to make with the Axis of Viſion, Angles bi 
than forty one Degrees and forty fix Minutes: But I did met 
mean to exclude thoſe Drops, which other viſual Rays 
meet with, and make Angles. conſiderably bigger. For 
it is certain, that if we ſuppoſe an indefinite Number of 
theſe Rays to come from the Spectator's Eye, and to make 
with the Axis of Viſion Angles of about fifty one Degrees and 
forty four Minutes; and other Angles of about fifty two 
Degrees, 2 yr of — — — two —— ixteen 
Minutes, ps whi u t to a 
coloured: And partic ned ho of them ought — 
pear red, which are ſeen by the Rays, which make an 
Angle of fifty one Degrees and forty four Minutes; be- 
cauſe theſe are the ſame as the effective Rays, which after 
having been twice reflected and twice refracted, have a 
Power to excite this Colour, ſuch as the Ray FE, in the 
third Figure. Thoſe ought to appear yellow, which are ſeen 
by the viſual Rays, which make an Angle of fifty two 


eS 


Degrees, becauſe they are the ſame as the affective ow 
which produce this Colour, ſuch as 7 6 in the fame Fi- 


gure. And laſtly, thoſe Drops ought to a 
green, which the Rays fall 2 


blue or 
an Angle 


| of fifty two Degrees fixteen Minutes, becauſe theſe Rays 


16. Of the 
ſecond Ram- 


bow, and 
wherein. it 


differs from 


ML in the fame Figure. 


are the ſame as thoſe which cauſe blue or green, ſuch as 


16. Further, theſe Drops being diſpoſed in a Circle, 
round abut the Axis of Viſion, very near each other, and 
there being no other coloured Objects near them, it is 
manifeſt, that they muſt form a ſecond Rain-bow ; which 
from what was before ſaid, muſt have its Colours leſs 
vivid than the fit, and alſo be diſpoſed the contrary 
YA 


— 


— 
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III 

— ay ; for the Red Colour, which appears under the big- 

with Neeſt Angle, in the firſt Rain-bow, is outermoſt, and the 

the ¶ Hue innermoſt; but in this ſecond Rain- bow; the Red 

ows, which appears under the leaſt Angle, is inermoſt, and the 

hem MWBlue outermoſt. 

rai. W 17, This Explication very well accounts for the Dif- _ "7-4 
hree ference! and Order of the Colours which appear in the in- ;,/*%,, 5... 
e to Miternal and external Rain-bow, and is ſufficient to convince i Rain- 


us of the Truth of it. And I cannot poſſibly help being 


em, 
in- fully aſſured that it is ſo; when I fee that every Time 
che Wind blows backwards and forwards, and diſperſes 
de- Nerery Way, the Water of a Fountain, while it is play ing; 
co» Nor when ever I ſpirt Water our of my Mouth and ſcatter it 
dar about in a Place oppolite to the Sun, where its Rays come, 
&a Mand beyond which there is no bright Objects; there 
wer always appears artificial Rain-bows, which do not at all 
not differ _ thoſe je call 5 — _ | 
2 18. For want of conſidering this Experiment, ſome 18, A Con. 
F. a modern Philoſophers have attempted to explain the Rain- Jede of 
of bow; by imagining, that there is formed in the Air, a — 
ake — — Cloud of a particular Figure; which, when and Confu- 
and the Rays of the Sun paſs through, refracts them in ſuch a ien . 
wo manner, that when come out of this Cloud, every 
den ¶ one of them becomes capable of exciting the Senſation of 
eat ſome Colour; and all of them together become capable 
ap- of forming a conick Superficies, at the Extremity of which 
an I there is ſome Cloud, by which the Rays are reflected to 
de - our Eye, and ſo cauſe the Appearance of a Rain-bow. 
ter I For, if, without giving themſelves the Trouble to exa- 
> 2 mine a great many Things, which neceſſarily follow from 
he I this Hypotheſis, and which do not at all agree with Experi- 
en © ence; they had but conſider d, that there is nothing at all 


vo like this tranſparent Cloud, interpoſing; when, what 

ys they call, — Rain-bows are formed, they would 

have been convinced that their Conjectures are falſe. 

or 19. Thoſe that favour the Explication which we have  19-Tharic 

le no condemned, always anſwer here; that Rain-bows K — ? 
ys have been ſeen, when it has not rained; and therefore where the 

they muſt neceſſarily depend upon ſome other Cauſes, at N- bor is 

leaſt ſometimes, than thoſe which we have aſſigned. But _ 

e, this Obſervation concludes nothing againſt me; For it 

d does nor follow, that becauſe there is no Rain where we 

is are, therefore there is none any where elſe. And what 

h I have ſaid concerning the Nature of the Rain-bow, ſeems 
is 
7 


to me ſo neceſſary, that I think, 1 may fafely venture to 
Vol, II. e affirm 
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20. Why tbe 
Rain bow 
Seems always 
of the ſame 
Breadth. 


21. N 
the Colo urs 
are more di- 
find on the 
red Side than 
on the blue. 


22. That two 


different Per- 
ſons do not ſee 
the ſame 
Ratiu-bow. 
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affirm that it always rains in the Place where the Rain- 


bow a 

20. It will ſtill farther confirm our Opinion; if we can 
ſhow that all the Properties, which have ever been ob- 
ſerved in the 7 may be deduced — thence: 
And, firſt, in our Hypotheſis, it is very ealy to give a 
Reaſon why it is da of a certain Breadth, and never 
increaſes or diminiſhes; for it is manifeſt, * that this 
Breadth muſt neceſſarily be contained under an Angle of 
thirty two Minutes, which is the Difference of the Angles 
under which we have ſhown the extream Colours ought 
to be ſeen. 

21. The Rain- bow muſt alſo neceſſarily appear more 
diſtinct on the Red ſide than on the Blue, where the Co- 
jour grows fainter gradually, till it vaniſhes. This you 
will readily acknowledge, if you look upon the Figures 
where all the Rays which come out of a Drop are de- 
ſcribed, and obſerve; that there come no Rays at all 
out of that Side which we affirm to exhibit the Red Co- 
lour ; but that there does come out ſome on that Side, 
which exhibits the blue; which, though are not 
able to cauſe any vivid Senſation, do yet excite ſome Sort 
of Senſation. Whence it follows manifeſtly, that becauſe 
thoſe Drops of Rain which are on that Side of theRain- 
bow which appears Red, do not ſend any Rays at all to 
our Eyes, therefore this Colour muſt ceaſe all at once; 
Whereas the Drops which are near thoſe that appear Blue, 
do ſend ſome weak Rays, and therefore we ought to ſee 
a fainter Colour in the Place where they are; and this is 
the Reaſon why the Blue fades inſenſibly. 

22. Again, if we conſider that the Drops which ap 

coloured, are ſeen under a certain Angle about the Axis 
of Viſion; and that two different Perſons have a different 
Axis, we ſhall plainly ſee, that every Spectator has a par- 
ticular Rain- bow of his own; And this is confirmed by 
Experience; (contrary to the Opinion of thoſe who ex- 
plain the Rain-bow in the manner which we juſt now con- 
futed) firſt in the Water which is ſcattered about in the 
Air, by a Fountain, or out of one's Mouth, in a Place 


Oppo» 


1. That this Breadth, &c.] This | cannot ſee them of fo great a Breadth- 
is a very great Miſtake. For the | See above, Art. 6. But is was very 
outmoſt or firſtRain bow, is really a- | eaſy for a Perſon to make this Mi- 
bove two Degrees broad, and the in- * who was ignorant ot the dit- 


ner one above four Degrees; but the | ferent Retractions of che ſeyeral Co- 
Colours in the extreme Parts of the] lours. . 


Rain-bows are ſo obſcure, that we | 
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oppoſite to the Sun; for in both theſe Caſes, every Body 
ſees the Bow in different Drops, and refers it to different 
Places. So likewiſe in very great Rains, cauſed by the 
Diſſolution of the Clouds, if a Rain-bow appears, and we 
can apply the Horns of it to any thing that is fixed, we 
ſhall it change its Place as we move backwards or 
forwards; And this gave Occaſion to this Saying ; That 
— lows theſs that flee from it, and flees from 
thoſe that 3 

23. The Bigneſs of the Rain-bow is more or leis, as 23. 7% 
more or leſs of the conick (Superficies is above the f, Jeg 
Surface of the Earth, at the Time of Obſervation ; And Circle ſomnch 
this Portion is ſo much the leſs 2 as the Inclination of gest 
the Axis of Viſion to this Surface, is greater; now this In- ales ll, fl 
clination is ſo much the greater as the Sun is higher; The He. 
higher therefore the Sun is, the leſs is theRain-bow. 

24. It is evident, that if the Sun be more then forty 24. 77%» 
one Degrees, and forty fix Minutes elevated above the Ho- —— 
rizon, then the Superficies of the Cone, in which the en the Sun 
Rain-bow ought to be ſeen, muſt enter into the Earth at — 
a little Diſtance from the Eye: Whence it follows, rer above the 
b=cauſe there are] no Drops of Rain in the Place where Horizon. 
they would appear coloured, and this Place is not viſible, 
being within the Earth; that therefore there can be no 
principal Rain-bow ſeen at all. 

25. Farther; if the Sun be never ſo low, even in the „. 7%! 
Horizon; it is impoſſible to ſee any more than a Semicir- [.;, fm 2 
cle of a Rain-bow, if we look upon it from a Plain; be- Plain, can 
cauſe its Center is always in the Axis of Viſion, which 2 4727 
Axis is then upon the Superficies of the Earth, and not Sener. 
the leaſt elevated above it, unleſs you reckon the Height 
of the Spectators Eye, which is very inconſiderable, eſpe- 
oy if the Rain, where the Bow is, be at any Di- 

ce. | 

26. There is no doubt but if when the Sun is in the , 25: Pw? 
Horizon, the Spectator were at a vety great Height above con/i/fing of 
it; as, for Example, upon the Top of ſome very hig —— 
Tower; that then the Height of the Axis of Viſon, in [41 be e. 
which the Center of the Rain- bow is above the Horizon, 


would be conſiderable (compared with the Bigneſs of that 


Circle, part of which the Rain-bow uſes to be) and ſo more 
than a Smicircle would be ſeen. And we may ſuppoſe the 
Tower fo high and the Rain ſo near the Spectator's = 
that he may ſee aRain-bow conſiſting of an entire Circle, 

| Q 2 27. And 


1. As the Inclination, &c.] That is, [ dicular with the Earth, 4 very un- 
i more elevated, or nearex to a Perpen- 


1 uſual Senſe of this Word, 
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27. Howa 27. And if at the fame Time, ſome Cloud ſhould hin- 
Rein- bow der the Rays of the Sun from falling — the upper Part 
7 5:4.” of the Circumference of this Circle; then the lower Part 

only would be ſeen, and the Rain-bow would appear in- 
verted. Such perhaps theſe have been that are mentioned 
by ſome Authors as very extraordinary Things. 

28. 4no- 28. What I have now faid does not hinder but that a 
ther Way of Rain-bow may be ſeen inverted by ſome other Means ; 
Ka le, For if, when the Sun is above forty one Degrees, and forty 
invered. ſix Minutes high, its Rays ſhould fall upon the Superficies 

of ſome large ſmooth Lake, in the Middle of which we 
ſuppoſe the SpeCtator's Eye to be; and at the fame Time 
there ſhould fall ſome Rain in that Part of the Air to 
which the Rays are reflected, it would be the ſame Thing, 
as if the Sun ſhined below the Horizon, and the Axis of 
Viſion extended it ſelf upwards: From whence it follows, 
that the conick Superficies which determines the Drops 
that ought to a coloured, will be entirely above the 
Surface of the Earth; but becauſe the whole Clouds poſ- 
ſeſs the upper Part of that Superficies, and the Drops of 
Rain the lower Part only; it is manifeſt, that an inverted 
Rain-bow only can be ſeen. 

29. Nye 29. Here we ought to remember, that we are not capa- 
Rain-bow ble of conceiving diſtinctly in our Minds, the Images of 
>. 2 great Diſtances, but that all Objects beyond a certain 
| Limit, appear at the ſame Diſtance; and this is the 

Reaſon why there are an infinite Number of Objects, at 
unequal Diſtances from us, which - we judge to be all 
equally diſtant from us; Thus, though the whole Su- 
perficies of a great many Clouds together, is very une- 
qual and like Waves; and the different Parts of this Su- 
perficies are very unequally diſtant from the Place where 
we are; yet we generally imagine it to be one ſingle con- 
cave ſphzrical Superficies, of which our Eye is the Cen- 
ter, and we place in it a great many other Objects which 
are much below it, as the Tops of Steeples, and the Birds 
which! fly in the Air. Now this Miſtake, or rather De- 
fect in our Imagination, makes us think that the Colours 
in the Rain-bow are placed in the ſame Superficies; And 
conſequently we judge them to be further off, larger, 

39. That and more exactly round than they really are. 
there is no o. Hence we ſee, that though the Drops of Rain are 
neceſſity of its abſolutely neceſſary in order to produce a Rain-bow; 
8 yet it may happen, that there may fall none in the Place 
bee Heu- where we imagine the Rain-bow to be. 


tear te be. 


31. But 
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31. But I muſt not forget, upon this Occaſion, to take 31. How 4 


Notice; that if the Drops of Rain that ought to appear 


but againſt ſome other Objects, which the Spectator's 
Eye is fixed upon; he will imagine that he ſees a Rain- 
bow painted upon thoſe Objects: And thus I have ſeen 
ſome painted upon the Sides of Mountains; anda Friend 
of mine, being not long ſince upon a very high part of the 
Alps, and — down into a Valley over againſt him, 
where it rained very hard; and the Sun, which was at a 
great height above the Horizon, and on the oppoſite Side 
to the Rain, ſhone upon the Drops; ſaw a very vivid 
Rain- bow, which he believed to be upon the Graſs in a 
* N below * Rain. 1 

32. Nor ti to over in ſilence a very re- 
markable — mo is this; that, . we 
have hitherto conſidered the Drops of Water as falling 
in the Air, and ſucceeding each other in thoſe Places 
where they ought to appear coloured; we may alſo con- 
ſider them, as fixed in ſome Places, where they may con- 
tinue very nearly round: Thus, a very ingenious Perſon 
walking upon a Bank one 2 ſaw on. one Side of 
him, upon the Graſs, in a large Meadow juſt by, a Rain- 
bow, which ſeemed to change its Place and to go alo 
with him; which he was the more ſurprized at, . 
it was very clear and no Cloud to be ſeen any where. But 
his Surprize ceaſed, when upon examining the Herbs in 
the Meadow, he found almoſt all the Leaves covered with 
Drops of Water, like thoſe of Dew, which he imagined 
were cauſed by a very thick Miſt falling, with which the 
Air was filled but a little before: For, he not being unac- 
quainted with the —_—_— Explication, rightly judged, that 
it was theſe Drops of Water which were the Occaſion of the 


| Rain-bow being ſeen fo long as they remained upon the 


Herbs: And he very well knew, that this Bow ought to 
appear inverted, as indeed it did; becauſe it was only the 
lower Part of the conick Superficies which ſurrounds the 
Axis of Viſion, that paſſed through the Drops of Water. 

33. Further; That there may remain no Doubt but that 


its Colours ro be painted upon a Superficies, which we 
believe to be in every Part equaly diſtant from us; let 
us conſider, that if the Rain which cauſes the Rain-bow, 
falls ſo near to us, that we can perceive the different Di- 

Q 3 ſtances 


33- How 4 
the exact Roundneſs commonly obſerved ina Rain-bow, N ber 


. , . . car 
depends, as was before ſaid, upon this; that we imagine — 


R ain- bow 
may appear on 


coloured, do not happen to be directly againſt a Cloud, , 


Meadow. 


32. Of 4 


not her extra- 
ordinary 
Rain * bow. 
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ſtances of the Drops, and Clouds, or pen CO be- 
yond it, upon which we imagine the Bow to be painted; 
then the Rain-bow will not appear ſo regular, but we ſhall | 
perceive agreat many Sorts of Inequalities. For Example, 
if the Wind blows it cowards us, fo that the lower Drops 
are nearer us than the higher ones; then the Horns of the 
Rain-bow will appear to be not fo far off as the Arch, 
and conſequently the Bow will ſeem inclined to the Ho- 


TIZON. . | 
34. How 34. And if the Rain be terminated on the Side of the 
the Horns of Spectator in a Plane fo inclined to the Axis of Viſion, as to 
— ow make an acute Angle on the Left- Hand, and an obtuſe 
be, Ahaus one on the Right; the conick Superficies, which determines 
Diftances. the Drops of Rain that ought to appear coloured, muſt ne- 
ceſſarily interſect thoſe Drops in {ach a manner, that thoſe 
which are on the Left Hand, will be much nearer to the 
Spectator 1 and to the Axis of Viſion, than thoſe on the 
Right: And becauſe theſe two Sorts of Drops form the 
two Horns of the Rain-bow, they muſt neceſſarily a 
at unequal Diſtances: And becauſe the Center of the 
Bow, is that Point which is equally diſtant from each 
: Horn, therefore we cannot but imagine it to be out of 
the Axis of Viſion. 
g5 Of 35. In the ſeveral Sorts of Irregularities, hitherto menti- 
aul , oned, the Drops of Rain are ſuppoſed to be always exactly 
the Rain. round, as they generally are; but if they be ſuppoſed to 
bow, be made flat on any Side by the Wind ; it is eaſy to ima- 
pine that there may be produced other Sorts of Irregu- 
_ than any that have been hitherto taken Notice 
of. 
36. How a 36. If we add to this; that the Rain-bow muſt a 
wo Sock broken in ſome Places, if it ceaſes to rain there, or if the 
— appear Rays of the Sun are by any means hindred from going 
broken. thither; and that on the contrary, ſome of thoſe Breaches 
which appear in ſuch Places, may be filled up again, 
when it — — in to ram there; or when the Rays, which 
were hindred 17 the Interpoſition of ſome Cloud, get 
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1. Aud to the Axis of Vifion, & c.) j the Axisof 27 as the Author here 
Imagine firſt the Axis of Viſion to | imagines, This being ſuppoſed; be- 
be perpendicular to the Plane of the | cauſe thoſe Angles of thele Triangles 
Rain-bow ; and ſuppoſe two right which are next the Eye, muſt remain 
angled 'Triangies, one on the right | always the ſame; (viz. forty three 
Hand and the other on the lefr, the | Degrees in the inner Bow) therefore, 
Perpendicular to eachof which is the | when the Bow is thus inclined, the 
Axis of Viſion, and the Baſe to each, | Baſe of the right Hand Triangle muſt 

halt the Diameter of the Bow. Then | appear much longer, than that of the 
let the Plane ot the Bow beinclined to leit Hand Triangle. 
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thither again; there will remain no one Circumſtance of 
this Phznomenon, though never ſo inconſiderable, but a 
yery evident Reaſon may be given for ir 
37. I ſhall here put an End to this third Part; tho 37. Thee 
I cannot fay that it is — It takes in ſo many — wood 
Things, that it is impoſſible for any mortal Man to ex- thing jurcher 
pole them all: the greateſt Part of thoſe which re- be added 

in to be accounted for, depend upon ſo many particu- 1 
lar Circumſtances, ſome of which require a great deal 
of _— Application, and others cannot be found out 
but by Chance ; that when I ſhall have put my laſt Hand to 
this Work, and have explained all thoſe ocher Things which 
ſhall hereafter come to my Knowledge; there will {till 
remain = exerciſe thoſe who come after, for man 

es. But though what remains yet to be done, is almo 
infinite, and therefore what I have ſaid bears no Proportion, 
to what 7 1 faid hereafter; yet I think it is ſufficient 
for me, if the Principles which I have advanced and eſta- 
bliſhed, be ſuch, that without changing them, we may be 
able ſtill to go on in the Way of diſcovering Truth. Where- 
fore I thall now 2 to ſay ſomething of the Animal 
Body, and try if theſe Principles will not help us to ſome 
Knowledge of that. 


1. Concerning what remains fur- 
ther to compleat this Theory, wiz. 
to explain Parhelia, and thoſe Circles 
which they call Halo s, See the fa- 


mous Sir Iſaac Newton's Opticks, p. 
156 and 290. And 20 Pol 
humous Works: 


T R E A 5 I 8 E 
N atural Philoſophy. 


Of the 3 or Living Body. 


CHAP. I. 
Of the Things contained in this Fourth Part) 


e HOUGH this Term Body Avima- 
— ' fed be extended as well to Plants as 
animated. | Animals, yet I ſhall now reſtrain it to 


T | the Latter. And becauſe there are 
55 bh an infinite Number of Species of 
theſe, it is an impoſſible Thing to 

8 LE attempt to treat of every one oft 
in particular; I ſhall therefore con- 


tent my ſelf with diſcourhng upon the humane Body » 


/ 


7 na. 


6 


1 
ch f: of NaTunar PriLosopur: 


"ther. Though this does not hinder, but that what I 
y, may be applied to the Bodies of other Animals, 


and may help to explain ſuch P rties as the greateſt 
of Bea —— — 


ject, is of two Sorts; ſuch as may be acquired by the 
elp of our Seuſes; and ſuch as may be acquired by the 
Help of our Reaſon: And we may affirm, that the ter 
does in ſome Meaſure depend upon the former; for it is 
certain, that hat which falls under the Notice of our 
Senſes, is a Sort of Rule or Foundation for our Fudgement 
in what does not fall under the Notice of our Senſes. Where- 
fore that I may proceed in a right Method; I ſhall begin 
— thoſe Parts, which do fall under the Notice of our 
Senſes. | 
3. Theſe Parts are alſo of. two Sorts: For ſome'of 
them are external, and offer themſelves immediately to 


ſome ing Preparation 

vered by the Diſſection of a dead Body. There is no need 
of enumerating the former; for every one knows that 
there is a Head, Arms, and Breaſt, &c. in a Body. Every 


one knows alſo, that a humane Bod conſiſts of a 


great many different Parts, ſome of which may be divided 
into other lite Parts, or Parts of the ſame Nature; theſe 
Phyſicians call ſimilar Parte, ſuch as the Fi. Others 
may be divided in anlile Parts, or Parts of a ferent Na- 
ture; theſe call &/ſimilar Parts. Thus the Hand, 
which may be divided into Fleſh, Bones, Nerves, Tendons, 
Ge. which are Things of a different Nature, is a Am- 
lay Part. So likewiſe every one knows, that there are 
ſome Parts of the Body which we make uſe of as 
ments to perform certain Actions; which we not 

without them ; as, for Example, we uſe the 
Hand to write with; theſe Parts are Organical Parts. 
It is evident alſo, that there is no Part ſo inconſiderable, but 
that its upper, lower, middle, and fide Parts may be aſſigned. 


4. They who treat too largely and intently upon ſuch 
Things as theſe, as if they were of great Moment and Con- g, 
are aware of; for they i: is improper 


cern, do more Miſchief than they 
thereby vitiate and 2 the Judgement of a great many 
who make a Science of Words rather than of Things. By 
this Means they accuſtom themſelves to talk on a great 


while together without any View, and yet they 


: —— 
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we are more concerned to underſtand than any o- 


2. The Knowledge that can be gained upon this Sub- 2. Of ewe 


Kinds of 


Knowledge. | 


3- Of 


two Sorts of 
a . . Parts which 
our View; others are internal, and cannot be ſeen without fall ander the 


ion; ſuch as thoſe which are diſco- Nee eur 


Senſes. 


4+ That 


to ſay much 
aboxt. 


have ſaid nothing but what all the World knew before, 


except. 


| 
| 
[ 
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del of aff 


ſome Credit 
cannot but render 


them — to ale who have any . 1 
Mor 


„ . 5. 
Gy A the internal ones. But I would have the 


be e. 3 take Notice here; that the Deſcription which I 

al give of ſome of them, is not ſo much to inform thoſe 
2 ve never ſeen them; as to bring them into 
the Minds of thoſe who have before obſerved them in a 
dead Body, or at leaſt, have conſidered them in the Bodies 
of ſome Animals, whoſe internal Parts are like thoſe of a 
Man; for it is very abſurd to think that any Diſcourſe, be 


it ever ſo particular and clear, can inform ſo much, as can 


— Sr looking upon the 
u 
6.TheRea- 6. I might indeed have mentioned the Bones amongſt 
2 the Number of thoſe Parts which t to be treated 
del, of diſtinctiy; for they are hid under the Skin, and cannot 
the Bones, be diſcerned by the Eye: But becauſe I do not under- 
take to write a compleat Treatiſe upon this Subject, but 
—_—_— conſider it with ſome particular Views, which will af- 
SA and becauſe we can know by our _ 
ing hp: w the Bones are made, and where 
placed; ty we have once obſerved them in a 8 
where we ought to take Notice in the firſt Place of their 
particular Figure, and: of the Mapner in which they are 
connected together; therefore I ſhall forbear Pang of 
them in Bis!” reatiſe. 


aw” 


BEEN — — — 
CHAP. II. 
4 general Deſcription of the larger Parts comained i in 
a humane Boch. 


1. Of the HE Bone of the Head, which is called hs Scull, is full 
Brain, of a ſoft white Subſtince which they call the Brain, 
and which extends it ſelf, as it were in a Channel, all a- 
long the Back-Bone, which the Phyſicians call the PIs 

to which the Ribs are fixed, 


2. The 


BORD Worm om ps nano. ed. A. os ns 8 Ne. 


0 had 
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. Goes, nor — the Brain immediately, | 2. Of the 
put rain is cov with a very ſtrong Membrane ne- of 
which is called the Dura Mater, D 3 
another thinner Membrane which; they call the Pia 


—_ 

3. r 3. Of the 
twixt the Neck and the upper Parts of the Thighs, con- Ling the 

cis within e i upper Pre of many very different Sorts and cheHeat, 

of Nn Part of this Cavity, which is cal R 
ed the ly, or the Breaſt, contains : Lungs, which 
are divi T a great many Lobes, and appear to 
ſurround a Membrane, called the Pericardium, being in the 
Shape of a Purſe, containing the Heart, together with a 
Liquor in which it ſwims, very much like Urine. The 
Heart is faſtened to the Vertebræ by Ligaments which 
reach from the Baſe of it thither, in ſuch a manner that the ö 
Point of it inclines a little to the left Side. 

4. Beneath the Lungs and Heart, in the Place where 
te Belly ends, is the Diaphragm, which is a very 
| 44 dividing the upper Belly from the lower 
cara ac that when a Man ftands upright, it 
28 which neither inclines to one Side nor the 


Below the Diaphragm, on the right Side, is the Liver, r. Of che 
in the lower Part = which is the Ga. Bag; and on the Live — 
left Side is the Spleen. 

6. However, about twenty Years ago, I ſaw a dead 6.4 
Body, in which theſe Parts had a quite contrary Situation ; — 
the iver was on the left Side, and the Spleen on the right; the Liver 

which is ſo rare a Thing, that it has never been obſerved 4nd Spleen. 


Betwixt the Liver and the S placed the Ven- „ 7. Of the 
wich, which _—_ = — we ox an drink, carried "mn 
thither through a Oeſophagus or 
Throat, which lies along the'Vertebre. We 

8. The Ventricle has two Holes in it, one to receive 8. Of . 
the Vicudls in at, and the other to let them go out: And r 
at this Part, which at called the Pylorus ms _ — hn + 
or Guts, which after ſeveral Windings Turnings 
at that lower Hole, out of which — — 
* e but one Inteſtine; bu 

Pro e is one Inte t as | 

a long Street has ſornetimes ſeveral Names given to dif- z, ines 
ferent Parts of it: ſo this long Inteſtine, is in ——— 
Givided ! into ſeveral Parts, which * have 


4+ Of the 
Diaphragm. 


ot 


— 


. 
different Names to: The firſt Part which joins imme- 


2 
8 
8 


7 diately to the Ventricle is called the Duodenum; the ſecond 


is called the Fejunum,; the third, the Ian; the fourth, 
the Colon; and, which might be called the fifth and laſt, the 
Rectum: But betwixt the Ileon and the Colon is a 
Gut, the Bottom of which is ſtopped up, like a Street 
which has no Paſſage through it, and this is called the 
Cæcum; ſo that there are reckoned fix Inteſtines ; The firſt 
three are called the ſmall or ſlender Guts, and the three other 
are much thicker. ETD 

ro. Of te 10. All the Inteſtines look at firſt Sight as if they floated 
ſent). about in the Body, without being faſtened; but by taking 
hold of them, we find that they are faſtened to a certain 
Membrane which is called the Meſentery, and which is 
fixed to the Vertebræ. | 
11. Orbe II. Beſides theſe, the lower Belly contains the two Reins 
Reins and or Kidneys, which are fixed to the Vertebrz, and the Blad- 

Bladder ger which is the Place that contains the Urine. 

12. How the 12. It is proper to conſider all theſe Things thus gene- 
Parts of obe rally, not only before we come to a particular Examination 
— of them, but before we come to the Conſideration of 
red. ſome other Things, which are not ſo eaſily diſcovered ; be- 

| cauſe that by having gained a general Knowledge of the 

Order and Diſpoſition of all theſe Parts, we may form to 

our ſelves at firſt a general Idea of the whole Machine of 

a human Body, which is the Object of our Inquiry. 1 
Come now to thoſe Things which require more Applica- 
tion, and a more exact Deſcription. 


Of the Brain, Nerves, and Muſcles, 


r. Of the 1 — Brain is divided into two Parts; the Fore: part and 
Brain and the Hinder-part. The Fore- part which is much lar- 
wy "4x ta per than 'the other, retains the Name of Brain, and the 
inder-part is called the Cerebellum. In the Subſtance of 
the Fore-part there are two Cavities fo ſituated, that they 

have a Communication with a third, which is in the 
-Hinder-part ; and above the Channel, by which this Com- 
munication is made, \there is a ſmall Gland called the 

Conarium 
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Conarium ; which is faſtened by its Baſe to the Subſtance ; 


of the Brain, of which it ſelf a Part, and its Vertex ſeems 
to be ſuſpended in the. Middle of all the Cavities. This 
ſmall Gland is — —__ on the —_—_ its 
eat uſe to many Purpoſes, and particularly for this, that 
Gough all other Parts of the Brain are doable, this ane is 
le. | | 
* When in diſſecting a dead Body we endeavour to 2. n. 
take the Brain out of the Scull in which it is contained, tren Pair of 
we find it hindred, firſt, by the Dura Mater, which flicks Nerv . 
to the Scull in ſeveral Places ; ſecondly, becauſe there 
from the Brain ſever Pair of Nerves to different Parts. 
e two Oprick Nerves, which we ſpoke of towards the 
Concluſion of the firſt Part of this Treatiſe, make what 


the Phyſicians call, the firſ# Pair: Thoſe which end ar 


the Muſcles of the Eyes, are the ſecond Pair: Three Pair 
towards the Tongue, the third, fourth, and ſeventh : 
t which goes to the Ears is the fh; And the ſixth 
is that which deſcends though the Neck, and is ſubdivided 
into a great many ſmall Nerves, which end at different 
Places, ſome at the Lungs, others at the Heart, Ven- 
tricle, Liver, Spleen, Inteſtines, and other Parts of the 
upper and lower Belly. | 
3. We ſee alſo a great many large Nerves, which come 3. Of other 
out of that Part of the Brain, which is contained in the N of the 
Vertebrz, and extend themſelves to all the Members of 


4 _ Nerves _ as the foregoi — & 4: Of the 
very one of them wra up in two very ſtrong Mem- Membranes 
— 5 which ſeem 8 me 8 be only the Dura Mater. T Never. 
and Pia Mater continued. ' 

. The internal Subſtance of the Nerves, which may be 5. Of the 
ed the Marrow of them, conſiſts of an infinite Num- Aw» f 
ber of very fine Capillaments, which at length ſeparate ud of the 
from each other, and diſperſe themſelves to all Parts of the 2:»ſcles. 
Body, till they become inviſible, and are entirely out of 
the reach of our Senſes. But a great many of the Nerves 
divide and diſperſe themſelves in ſuch a manner, that, af- 
ter the Capillaments of which they conſiſt, are as it were, 
mixed and blended, with ſome Parts of the Fleſh, which 
Mixture compoſes what they call a Muſcle, they then u- 
nite together again and make a Tendon, which generally » 
is faſtened to ſome Bone. 
6. Mr. Steno, a foreign Anatomiſt, has lately obſerved, 6. How the 
that the Diſpoſition of the Capillaments of a Nerve which ——— 


meet together in order to form a Muſcle, is very nearly ave orderedin 
| : 4 like « Mee. 
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Tab XVI. like what you ſee repreſented rg, where AB 
Fig.2. is the Nerve, BECF the Body of the Muſcle, and CB 

the Tendon. This being the Diſpoſition of the Capillaments 
of the Nerve, to which the Fibres of the Fleſh corre. 
ſpond, it is very evident, that if the Interſtices GHILM 
be filled all at once with ſome very fine Matter like Air ; 
ſuch as ſhall afterwards be more particularly deſcribed, and 
which Phyſicians call Animal Spirits, the Capillaments, ſuch 
as that —— — by EC, muſt be very much inclined 
to ſuch Capillaments as that marked BE ; and there will 
be a ſmall Interval between B and C. Bur if the ame 
Interſtices GHILM be empty, then the Capillaments, 


ſuch as EC will grow ſtraight again, and get cloſe to each 


other, and fo by falling directly in with thoſe that are like 
BE, they will make the Interval betwixt B and C larger. 
7. Of the 5. It may be obſerved here, that the Place of the Nerve 
— — po marked B where the , Muſcle begins, is called its Ori- 
Muſee, gin, and the Place marked D, where the Tendon is fixed 
to a Bone, or any other Part of the Body, is called its 
Inſertion. 


CHAP. IV. 


| Of the Heart. 


AA. 4 HE external Shape of the Heart is what no Body was 
CONE ws ever ignorant of; ſo likewiſe has it been always 
Fe on, that the Fleſh of it, is the firmeſt, the moſt ſolid, 
and the hardeſt to be pulled in Pieces, of any of the whole 

Body. But it is very lately, that a curious Anatomiſt, (who 

thought of boyling a Heart, in order to the better and 

more eaſily finding out the Diſpoſition of its Parts) obſer- 

ved that the Fibres of its Fleſh are diſpoſed two different 

Ways, ſo that thoſe which are on the out-ſide go in the 

Form of a Screw from the Baſe to the Point; but thoſe 

- the in- ſide go more directly from the Baſe to the 

Point. 6 

2. at 2. Now this different Diſpoſition of the Fibres of the 
Sore of e, Heart, may reaſonably make us think, that the Heart 
is capableof. is a double Muſcle, ſo compoſed, that if the Interſtices which 
are betwixt the Fibres which go in the Form of a Screw; 


are filled all at once with a very liquid Matter, it muſt 
grow 
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grow longer and narrower ; but if theſe Interſtices be empty, 
and thoſe which are between the Fibres on the ine; 
be filled; it muſt grow wider and ſhorter. 
3. There are two Cavities, or hollow Places in the Heart, 2 Of the 
which are ſeparated from each other by a Piece of Fleſh . 
called the Septum Medium, or middle Partition. One of 
theſe Cavities is on the right Side, and the other on the left. 
They are each of them longer than they are broad; bur 
the left Cavity is manifeſtly longer than the right one. 
4. Each of theſe Cavities have two Holes at the Baſe of 4- Of the 
the Heart; at the Entrance into which Holes, there are — 
icular Membranes ſo placed, that they will open and their Yatvee. 
ut like Doors, though but one Way only. One of the 
Holes of the right Cavity, has three of theſe Membranes 
or Valves, ſo placed, that they will eaſily open to any Thing 
that-would enter in; but ſhut themſelves when any thing 
offers to come out: The other Hole has three Valves alſo, 
but placed the contrary Way to the former, ſo as to per- 
mit any thing thar is within the Cavity tocome out ally C 
but reſiſt any Thing that would get in. One of the two 
Holes of the left Cavity, is not round like the reſt, but oval, 
and has two Valves ſo placed as to open, when any Thi 
offers to enter into the Cavity, and to ſhut whenit woul 
go out; The other Hole has three Valves placed contra- 
ry to theſe laſt two, and will open to let any Thing, which 
is in the Cavity, go out, and ſhut to hinder any-Thing from 


entering in. 


CHAP. V. 
Of the Veins and Arteries. 


TJ HER Ealmoſtis no Part of the Body but theBlood will „ 1. Of «be 
come our at if it be pricked; but there are ſome Veſ- arne 

ſels from which the Blood will flow in a large Quantity, if ; 
they be opened: Theſe are like ſo many Channels to car- 

the Blood backward and forward; ſome of them con- 

of a very thin Skin which can eaſily be contracted, and 
we meet with a great Number of them under the Skin 
that covers the whole Body; theſe are called Vins: The 
other, which are — of a very thick * 

ont 


6 ROHAULT's SySTEM Pat IV. 
don't lie ſo near the Superficies of the Body, are called 
Arteries. | | | 
2.764: the 2. The principal Veins and Arteries of the whole 
principal are four, Which are inſerted into the Baſe of the Heart, 


— and 0 end ar the four Holes which we juſt now menti. 


at the Baſe . | lay 

of e  3- The Veſſel which ends at that Hole of the right Ca- 

Fel; Cave. Vity of the Heart where the three Valves are fo placed as 
to let any thing enter in, is the Vein called the Vena Cava. 
Tt is hardly got from the Heart before it runs in _ 
the Vertebræ, and is divided into two Branches whch lie 
almoſt directly againſt each other. One of theſe goes up- 
wards, and is again divided into an infinite Number of 
Branches which reach to the Arms and other ſuperiour 
Parts of the Body, and is therefore called the Vena Cava 
aſcendens. The other 1 and is alſo ſubdi- 
vided into a very great ber of Branches which extend 
themſelves to the Thighs and other lower Parts of the 
Body, and is therefore called the Vena Cava deſcendens. 
Thus all the Veins of the Body, except thoſe of the Lungs 
and Heart, depend upon the Vena Cava, or are like Branches 
of which the Vena Cava is the Trunk. 

4.Thet the 4. Some have excepted the Veins of the Meſentery al- 
Feins of the ſo; But becauſe theſe unite in one Veſſel, which is called 
Meſmntery , the Vena Porta, which is inſerted into the lower Part of 
of the Vena the Liver, out of the upper Part of which comes the Ra- 
cava. mus Hepaticus, which is united to the Vena Cava below 

the Place where it enters into the Heart; therefore the 
Veins of the Meſentery may be looked upon as Branches of 
the Vena Cava. | | 

5.0f the F. The Veſſel that ends at that Hole of the right Ca- 
Pena Arteri- vity of the Heart, where the Valves are fo placed as to o- 

n pen to any thing that would go out, is an Artery, which 

enters into and ſpreads it ſelf all over the Lungs, and is 
there ſubdived into an infinite Number of Branches of dif- 
ferent Bigneſſes. The Ancients gave the Name of Vena 
Arterioſa to this Veſſel, becauſe go were prepoſſeſſed 
with this Notion, that they were only Veins that ended 
at the right Cavity of the Heart, and that all the Arteries 
ended at the left Cavity. 

6. Of the , 6- The Veſlel which is at the left Cavity of the Heart, 
che Arteria the two Valves of which will permit any thing to enter 
tus. into that Cavity, is the Vein, which the Ancients by the 

{ame Miſtake as before, called the Arteria Venoſa, the 


Branches of which are alſo diſperſed amongſt the Lungs. - 
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| 7. The fourth Veſſel, which is at the other Hole of 5. of che 
the left Cavity of the Heart, where the Valves are ſo Aorta. 
placed as to let any Thing go out, is an Artery called the 

Aorta or Arteria-magna. It enters in amongſt the Ver- 

tebræ nx 4 the Heart along the Side of the Vena - Cava, 

and its Trunk, like that of the Yena-Cava, is divided into 

two Branches, which are ſubdivided and run in little Branches 

to all Parts of the Body in the ſame manner as the Yena-, 

Cava does. | ; 

8. Some Phyſicians have pretended to determine the 8. Of the 
Number of Veins and Arteries ; but they could do it on- Jwmbe of 
ly in thoſe which are the moſt ſenſible; beſides which 
there are an infinite Number almoſt, which they call Ca- 
pillary. And it ſeems very probable, that it is from ſome 
of theſe Veins that the Blood comes when any Part is 
pricked : from whence it follows, that the Blood is always 
contained in ſome Vein or in ſome Artery. 

9. The Antients taught, that there were a great many 9. 0 the ; 
Places of the Body where the Veins and Arteries had a em e. 
Communication with each other: Theſe Communica- | 
tions are what all Phyſicians call the Auaſtomoſes, ſome of | 
which are to be ſeen ſometimes upon the Superficies of 
the Lungs: But, as to the reſt, which are a vaſt Num- 
ber, as ſhall afterwards be ſhown, we may venture to fay . = 
that the Ancients only gueſſed at them; the Foundation | | 
which they went upon being very weak, not to ſay abſo- | 
lutely falſe ; viz. There are, ſay they, Anon, that 
the Blood may paſs out of the Arteries into the Veins to 18 
give Life to them, and at the fame Time, that Blood may 
paſs out of the. Veins into the Arteries to afford them 


2 


. 
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a Nouriſhment. 

0 10. An Exgliſh Phyſician, whoſe Name is Harvey, bas 10. Of the 
ch lately diſcovered, that in a great many Places of the Veins, Ze, 1 
is but eſpecially where any Vein divides into two Branches, 


If there are little Valves to be found, which are ſo diſpoſed, 
2 as eaſily to open and afford a Paſſage to a Probe thruſt 


2d into the Vein, and puſhed from the extream Parrs of the 
ed Body towards the Heart; But they will reſiſt the ſame 
es Probe, if we try to thruſt it the contrary way; vzz. from 

the Heart to the extream Parts of the Body. 
rt, Tf L 
er 
he 
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CH AP. VI. 
oy the Lafteal and Lymphatich Veins.- 


1. Sm THESE two Sorts of Veins were then found out, when 
Precautions live Animals were n to be diſſected. And there 


nece 1 |» , o i 
* is ſome Precaution neceſſary in order to diſcover them. 


the ladea For the Animal muſt be made to eat two or three Hours 
eus. before the Diſſection is performed, otherwiſe the lacteal 
Veins will be empty and not to be ſeen. 

2. Of the 2. Theſe Veins were firſt diſcovered by Aſſellius, and he 
1 called them lacteal, becauſe = are white and contain a 
laGeal Veins, White Juice in them: They ſpread themſelves all over 

the Meſentery, and mix themſelves with thoſe Veins 
which we juſt now ſaid were Branches of the Vena-Porta: 
And if they be pricked, we ſee a Juice as white as Milk 
come out of them, which they receive from the Inte- 
ſtines, where we find the Extremities of their very ſmall 
Branches begin. | 
3-Ofthe 3. We alſo find ſome Valves in them, as in the other 
fave: of the Veins of the Body, which are ſo ordered as to permit the 
white Liquor to run from the Inteſtines, bur not back a- 
gain to them. | 

4. Obe 4. A Phyſician of my Acquaintance (Mr. Pecquet) has 
Receptacle for added to this Diſcovery another kind of Receptacle which 
2 is fixed to the Vertebræ a little above the Kidneys, which 
the Thorax, he has often ſhown me full of a Juice like that the lacteal 

Veins are filled with. He alſo was the firſt that obſerved 
a Duct which goes along the Vertebræ from this Recepta- 
cle to the Place where the Subclaviary Veins join with the 
Vena-Cava. 

5. Of the . As to the lymphatic Veins, we cannot certainly tel 
Iynphatick who firit diſcovered them. They are to be found, with 
Laaer ae a great deal of Trouble, in the Fleſh of alive Animal. And 
3 12 85 the Liquor contained in them, looks very much 
them, like Urine, yet it is certain that it has none of the Pro- 

perties of it. For if it be put upon the Fire in a Spoon, 
it will grow thick and hard lice the White of an Egg, which 
Urine will not do. 

6.0f the 6. We do not know all the Turnings and Windings of 
Valves of the the lymphatick Veins, nor how they are diſperſed: But we 
sb obſerve Valves in them ordered like thoſe in other Veins. 
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HAP. VfH. 
Of the Tugue aum ſalival Dutts, 


LL, both Ancient and Modern, who have treated of t. Of the 
the Anatomy of human Bcdies, have conſider'd the — kay = 

Tongue as a Muſcle: But it is but lately that the Stru- 

cture of it was known. They who in our Days have had 

both Curioſity and Induſtry enough to make Enquiry into 

this Matter, have diſcovered in a boyled Tongue; that thoſe 

of the Fibres compoling it, which ere near the Surperfi- 

cies,. reach all the Way from the Root tothe Tip ; and that 

thoſe which are within, are placed in ſeveral Ranks alter- 

nately, in which ſome of them go from Top to Bottom, 

and others go acroſs. W hence it follows, that by ſome or 

other of theſe Fibres contracting themſelves, the Tongue 

is moved all manner of Ways as we ſee it is 

2. The Spitrle does not fall into the Mouth, by an in- 2. Of che 
ſenſible Tranſpiration through the Pores of the Gums, as /*#* ̃ D. 
all the Aricients' thought: There has lately been diſco- 
vered ſalival Dutfts, which reſemble ſmall Veins, and which 
end in the Inſide of the Cheeks. Theſe Dus are large 
enough to put in a Hog's Briſtle without any Violence; 
but becauſe they are ſubdivided into leſſer ones which 
become inſenſible; we know not where the Origin of 
them is. | | | 

3. The Fluidity of the Spittle, will alone make it run 4. The Re. 
into the Mouth; but ſometimes it falls in a greater A- e 
bundance than at other Times: As, for Inſtance, when 2:5" 
we chew any dry Victuals, or any Victuals thatareſome- Muntb. 
what hard; For then, every time we open our Mouth, 
and our Jaws remove further from each other, the Cheeks 
are ſtretched and compreſſed, fo that they ſqueeze the ſa- 
kroal Dufts, and force the Spittle out of them; And when 
the Mouth is ſhur, and the Cheeks reduced to their former 
State again, then they are filled as before. 

4. Now becauſe the Cheeks are very much compreſſed 4. 77% 
when we yawn, therefore a larger Quantity of Spittle than Es 
ordinary mutt then fall into our Mouths ; and ſo we find ent of e 
by Experience, and that ſo manifeſtly, that if the ſaliva? Months when 
Dus be very full, it ſometimes fles out of our Mouhs 
to a conſiderable Diſtance. 
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Of the LUNGS.  - 


1.0f te AFTER what has been before ſaid concerning the 
— . A Lungs, there is nothing further neceſſary to be known ; 
the Lunge. but only to obſerve here, that from that Part of the Mouth, 
where the Roots of the Tongue are, there deſcends a 
certain Channel which is called Arteria- aſpera, which is 

divided into ſo many Branches, that there is ſcarce 
Part of the Lungs, be it ever ſo ſmall, but both they 
and thoſe of the Arteria-venoſa, and Vena-arterioſa, extend 
themſclves to it. So that it is not without Reaſon, that 
ſome have affirmed, that the Lungs are nothing elſe but 
-- cx made up of the Branches of theſe three Sorts of 

eſlels, 

2. Why 2. The Arteria-aſpera receives the Air which we draw 
e, in by our Breath; and becauſe it conſiſts of a very hard 
| andi ſtiff Membrane, it is always full of Air; and this is 


the Reaſon why the Lungs are ſo very light or weigh ſo 


lictle. 
3. Howthe 3. The Victuals and Drink cannot get into the Throat 
— £o»a%-, Without paſſing over the Mouth of the Arteria- aſpera; yet 
n notwithſtanding nothing can ordinarily get into this latter, 
late the becauſe there is a Kind of Valve, which they call the Uvula, 
ren. which covers it every Time we try 2 any Thing. 
And if it does at any Time happen that a ſmall Piece of 
Victuals or a Drop of Drink do fall in; we are forced to 


cough it up again preſently. 


* 
— 
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CHAP. IX. 
Of the LIVER. 


1» Of the W E do not find any ſenſible Veſſels in cutting the Li- 
* | ver; which is the Reaſon why we affirm the Liver 
to be a Heap of innumerable Veins not to be perceived, 
which the Vena porta divides it felt into, and which ſeem 
| to 
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to be diſperſed in this manner, in order to meet again and 
communicate with the Hepatick Branch. 

2. The Liver, in the greateſt Part of Animals, as well 2. of the 
as in Man, is of a reddiſh Colour. But there are ſome 7% J te 
Sort of Creatures whoſe Liver is Green, others Yellow * 
and others of ſome other Colour. 

3. We obſerved a little before, that the Bag of Gall is 3. Hos the 

ed in the lower concave Part of the Liver; There is Pepcle of — 
a ſmall Tube which comes out of this Bag, and divides 7 4 g.. 
it {elf into two Branches, one of which bends back and 
returns into the Liver again; but the other which is call- 
ed the Meatus or Canalis Choledochus inſerts it ſelf into the 

inning of the Inteſtine called Jejunum, where it makes 
the Gall diſtill through a Hole fo ſmall that it is hardly to 
be perceived. he's 


\ 


1 
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CHAP. X. 
Of the SPLEEN. 


WE know nothi particular of the Syleen, but only 1. Of the 


that it is full of very groſs Blood, and that it has a Be come | 
Communication with the Ventricle by Means of a ſmall gu. 
Duct which Phyſicians call the Vac-breve; and with the 
Heart, and ſome other neighbouring Parts by Means of 
ſome Arteries and Veins. 


2. I ſawa Dog once whoſe Spleen had been taken out 2. Ther | 
ſix Months; the Wound neceſſary for this Operation, 2 Heeg 
having been ſew'd up, healed b e and the Dog neceſſary to; 
recovered his Strength again in Proportion; ſo that atlaſt TA.. 
there appeared no external Sign of any Inconvenience that 
the Dog ſuffered for want of it. 
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CAA P. XI. | 
Of the Kidntys and Bladder, 


a HE Subſtance of the Kidueys ſeems to be of the 
2 _—_ Nature of a very fine Sponge, and we ſee in each 
and of their Kidney a Certain Carey which they call a Baſon, and 
Bas. which is always almoſt full of Urine. Ooh tees 
2. Of the 2. It is alfo to be obſerved here, that each Kidney 18 
. near placed at the Extremity of the emulgent and Artery Vein. 
f ny * 3. The two Kidneys have a Communication with the 
Urcters, Bladier by two very ſlender Ducts, called the Ureters, 
which are generally full of Urine, and where we ſome- 
times find ſmall Stones like thoſe generated in the 
Kidneys : They are inſerted into the Bladder Tomewhere 
about the Neck of it, but the Paſſages whereby the Urine 
gets into it are ſo ſmall that they cannot be perceived. 
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C HAP. XII. 


Of the Motion of the Blood. 
„. The 0-FY HE Motion of the Blodd is one of thoſe Things which 
| Sr hay T I faid before could not be known by the Help of 


concerning the Reaſon. And it is a famous Queſtion amongſt Phyſicians, 
— the and what they are very much divided about; viz. Where 
mm the Blood is made, and how it is moved: The Ancients, 
whoſe Opinions the greateſt Part of our old Doctors fol- 

low ſtill, thought that all the Blood came from the Liver; 

and becauſe only a ſmall Part of it goes into the Vena- 

za, and from thence into all the Branches of it; there- 

fore the greateſt Part of it, paſſes into the Vena- cava and 

ſo into all the Branches belonging to it; but in ſuch a Man- 

ner, that at the coming out from the Liver, a conſidera- 

ble Quantity of it, turng about and enters into the right 

Cavity of the Heart, where it is divided into two Parts, 

B one of which runs through the Vena-arterioſa into the 

| Lungs, and the other through the Medium: ſeptum into the 
| ; Tec 4 If; 
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left Cavity; where, they ſay, it is converted into arterial 

Blood or vital Spirits, which is carried into the Lungs by 

the Arteria venoſa, and all over the Body by the Arteria 

magna and its Branches. | 
2. According to this Opinion, the Blood always moves _ 2- Thar the * 

from the Middle of the Body tothe extreme Parts, wich- 24 <<74- 


ing to the O- 


out ever — back again; And ſince it is aſſerted, pinion of the 


— — 


9 that it advances forward only in Proportion as the Parts 4«ients 
h get out of the Veins and Arteries to nouriſh the Animal; gl. 
d EIS e eee GER She, Rey 
W. * 
bs 3. This Opinion was received from the Ancients, with- 3. 4 c- 
out any Proof, at a Time when no Body ſuſpected that — 
a the firſt Philoſophers were capable of any Mittake : But 


1 ſince we do not ſubmit ſo blindly to Autbority in ſuch 
Matters as theſe, we find that this Opinion is only mere 
Imagination without any Ground, and that it ought to be 
utterly rejected: For beſides its making the Blood paſs 
through the Septum of the Heart, where there does not 
appear to be any ſenſible Pores, and where we find by 
Experience, that neither Air nor Water will paſs through, 
ir does not at all agree with the Poſition of .the Valves 
— which are at the Entrance of the Arteria-venoſa, and a 
great many other Places of the Veins. Not to ſpend any 
— Time therefore, nor to amuſe our ſelves in confu- 
ting this Opinion, I ſhall content my ſelf with endeavour- 
ing to eſtabliſh another Conjecture, the Reaſons for which 
appear to me fo plauſible, that I hope there will be no 
Difficulty in admitting it, when we have once been at the 
Trouble to examine it. 


h 4. If we remember the Diſpoſition of the Valves which 4. 7has che 
f are at the two Holes of the Heart, where the Vena-cava jd enters 
ö, and Arteria-venoſa end; we ſhall ſee, that theſe two Veſ- frontbel na- 


e ſels being al ways full of Blood, there muſt neceſſarily low cava and 

. out of each of theſe one great Drop of Blood, into each 4 
- Cavity of the Heart when it is empty. 7 

: . .Theſe two Drops being dilated by the Heat which „ . That the 


5 

„ is in the Heart, which is greater than in any other Part — ; 
- of the Body, as we find by Experience, endeavour to go Carities of 
q out at the Holes which are in theſe two Cavities; But be- 1 inte 
- cauſe they cannot get out at thoſe through which they ;.,;/a, and 
- entered in, they themſelves ſtopping up the Paſſage Arta. 

t that Way by preſling againſt the Valves at the Entrance; 

6 therefore they muſt go out at two other Holes where 


e they can open the Valves: And thus almoſt all the Blood 
: Which is in the right C. pus intothe ee 
; | | 4 | 
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the Vena - arterioſa, and almoſt all that which is in the left 
Cavity paſſes into the Aorta. 

6. That 6. The Blood which is thus got out of the Heart can- 
— 8 not enter in again, becauſe the Valves are ſo placed that 
bur of the Ye. it ſtops up the Paſſage it ſelf, Wherefore that which re- 
ma-cava and mains in the Cavities of the Heart, being no longer able 
Sa: to preſs againſt the Valves which are at the Holes where 
Capities of the Vena-cava and Arteria-venoſa end, there muſt again 
the Heart. fall in two other great Drops of Blood, which dating 

themſelves as the former, go the ſame Way as they did. 

7. Thatthe 7. Now in Order to ſee how it is poſſible for this to 
— continue during the whole Life of the Animal, we 
Arteries into muſt conſider, chat every Time the Vena- arterioſa receives 
cbe Veins. the Blood that is newly dilated in the gh. Cavity of the 
| Heart; this Blood impells that which the Vein was filled 

with before, ſo as to make it diſcharge ſome Part of it 
ſelf into the Arteria-venoſa, which it paſſes into not only 
through thoſe viſible Anaſtomoſes, which we mentioned 
juſt now; but alſo through an infinite Number of inſenſi- 
ble Paſſages, which are at the Extremities of the Branch- 
es of the YVera-arterioſa and which end at the Branches of 
the Arteria-venoſa. So likewiſe we muſt conſider, that 
every Time the Aorta receives the Blood that is newly 
dilated in the left Ventricle of the Heart, this Blood 

fles upon that which it was filled with before, and 
makes it diſcharge part of it ſelf into the Branches of the 
Vena-cava, Which it gets into through ſome Anaſtomoſes 
that are viſible, and through an infinite Number that are 
inviſible. . 

8. Of the 8. This being ſo: The Blood which is in t he Veins moves 
me from the extreme Parts of the Body towards the Heart, 
the Bod which it enters into through the Yena-cave which diſ- 

charges it ſelf into the right Cavity of the Heart; from 

hence it goes into the a then into the Arte- 

riarvenoſa, and from thence into the left Cavity of the 

Heart, from whence it is carried to the extreme Parts of 

the Body, through the Trunk and Branches of the 

Aorta, the Ends of which are united with thoſe of the 

Vena- cava, fo that theſe latter ſend the Blood back again 

to the Trunk belonging to them, which afterwards 

diſcharges it into the right Cavity of the Heart. And thus 

that famous Circulation of the Blood is made; for the 
Diſcovery of which we are obliged to Dr. Harvy. 

'9-Yhatthe g. Having thus ſeen, that the Circulation of the Blood 

Circulation jg 4 neceſſary Conſequence of the Diſpoſition of the 
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— Veſſels, which contain it; there are two very ſtrong 


| ys Arguments 
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ts by which it may be further confirmed. Firſt, the Experi- . 
if the Skin of any live Animal be * in any Part where 2, T. 
there is a large Vein, and this Vein be fo freed _ 
from the Fleſh that is about it, as it may be tied cloſe 
up by a Thread going round it; we ſhall ſee that Part 
of the Vein, which is betwixt the Ligature and the Heart, 
grow empty ; and on the contrary, that Part which is be- 
twixt the Ligature and the extreme Parts of the Body will 
ſwell. And if this Vein be pricked, or if it be cut in 
two, betwixt the Ligature and the Heart, there will 
come out but very little Blood ; whereas if it be only 
pricked betwixt the Ligature and the extreme Parts ot 
the Body, there will come out ſuch a Quantity of Blood 
that the Animal may die: Which is a certain Sign that 
the Blood does not move in the Veins from the Middle of 
the Body to the extreme Parts, as the Ancients thought ; 
but on the contrary, that it moves from the extreme Parts 
of the Body to the Middle. 

10. It eaſy to ſee that what is thus done in Beaſts, is 10. Of the 
in like Manner, done in Men, if we conſider the Method of — 
letting Blood. For ſince the Surgeons are obliged to tye | 
„ the Arm, in Order to make the Blood + come out 

the Vein at an Orifice below the Ligature ; we can- 
not reaſonably think otherwiſe, but that the Ligature, is 
which the Arm is tyed with, by compreſſing the Veins, 
but not Ing in the ſame Manner the Arteries, 
which are not ſo ſupple, and which lie deeper under 
the Skin, will permit the Blood to run along the Ar- 
teries of the Arm, from the Middle of the Body to the 
Ends of the Fingers ; but that it will not permit it to 
return again from thence ſo freely, through the Veins to 
the Middle of the Body, becauſe this Ligature it ſelf 
ſtops it, ſo that the Blood is forced to go out at the 
Oriftice they make. 

11. And this will appear ſtill more evidently, if we con- 11. N 
ſider that, when the Arm is bound up ſo hard that the ea 4he 
Arteries are compreſſed, it is impoſſible to get any Blood ,b 
out at the Orifice of the Vein, without firſt looſening ence, 
the Ligature, in Order to give Room for the Blood to _ — 
move in the Arteries beneath. WHY 

12. Another Argument which confirms the Circulati- 12. Ano- 
on of the Blood, in the Manner we have now deſcri e 
bed; is an Experiment made in ſome of the Veins pre the cir- 
which are juſt under the Skin, and are the moſt viſible cn!ation of the 
of all. If we take any ſingle Branch of one of theſe 3** 
Veins, as for Inſtance, one of them which are 2 


ROAMAULT's SYSTEM Part IV. 
Tab. XVI. Back of the Hand, which is here repreſented by AB, 
Fig. 3. of which A is the Part furtheſt diſtant from the Heart, 
and where two Branches unite in one; and B the Part 
neareſt the Heart, and where the Branch divides again 
into two other; If, Lſay, we preſs the Vein at A with 
the End of one of our Fingers ſo as to ſtop the Blood, 
and at the ſame Time ſlide another Finger along the 
Vein AB, to drive the Blood towards CC; then the 
Vein AB will be emptied and diſappear ; neither can 
the Blood be made to get again into it by moving the 
Finger from C to B, becauſe there is a Valve at B which 
ſtops it But that which evidently proves ſuch a Circu- 
lation of the Blood as we have deſcribed is this, that if 
the Part B be preſſed with the Finger, fo as to hinder any 
Blood going towards the Heart from B to A, and the 
other Finger be taken off from A, you will have the Plea- 
ſure, to ſee the Branch AB filled immediately with Blood 
and the Blood will move from A towards B, that is, 
© From the extreme Parts of the Body towards the Middle. 
13. 4 De- 13. There is a particular Demonſtation of the inviſible 
l , Anaſtomoſes, or Communication between the Extremities 
* „fte Of the Arteries and the Extremities of the Veins. If the 
Veins nd Breaſt of a live Animal be cut open, and the Aorta tyed 
Arteries. ap at two Inches Diſtance above the Heart, and then cut 
in Pieces betwixt the Ligature and the Heart; the Con- 
ſequence will be, that not only all the Blood in the Veins, 
dut that in the Arteries alſo will in a very little Time run 
out at that Hole in the Heart whereby the Blood uſes to 
paſs out of the left Cavity into the Aorta: Which it 
could not do, if the Extremities of the Branches of this 
"Veſſel, had not a Communication with the Extremities 
of che Branches of the Veins. 


CHAP. XIII. 
Of the Pulſe, or Beating of the Heart and Arteries. 


8 PHE Beating or Motion of the Heart and Arteries, 
2 " © which is called the Pulſe, is ſufficiently known by 
Amer es de. Experience; the Difficulty lies in finding out how it is 


8 tt 4512. Bat becauſe this Motion is noching elſe but a * 
2 a 1 k ; 0 
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of Dilatation in the Heart and Arteries, which is made in 
regularly, and in ſuch Meaſure, that the Arteries beat 
neither faſter nor {lower than the Heart; I can't but think, 
that both the owe and zhe'orher depend upon the fame 
Cauſe, and that this Cauſe js no other than the Alteration 
of the Blood made in the Heart 
2. It is probable therefore, that every Time any Blood 2. How the 
into the two Cavities of the Heart, this Blood mixes Bd canſes 
with that which was before left in it, which ſerves Ille . 
Leaven to make it dilate all at once; by which Means, 
the Heart it ſelf is alſo forced to dilate and grow broader: 
After which, when the greateſt Part of the Blood which 
was in theſe Cavities goes out, viz. that of the right Ca- 
vity, into the Vena-arterioſa, and that of the left Cavity 
into the Aorta; then the Heart relaxes and grows 
long again; and it is in this continual Alteration of the 
Figure of the Heart that its Beating conſiſts: And as to the 
Arteries ; their Motion conſiſts in this, that they ſwell up- 
on receiving freſh Blood from the Heart; return to 
their firſt State again immediately upon the Blood's looſing 
its Force and Agitation. 
Not that I am unwilling to confeſs, that the Heart is 3. T 
poſed, by the Fabrick of it, to dilate and contract it ſelf */* Fabrick of 
another Way: For it being compoſed of two Muſcles, it is nnn,c © 
reaſonable to think, that they exerciſe their Power alter- s. 
nately, that is, the Animal Spirits paſs by Turns out of one 
Muſcle into the other. However, I am of Opinion that it 
is the Dilatation of the Blood in the Heart which regulates 
their Power; becauſe the Heart dilates it ſelf quicker or 
ſlower, according as the different Qualities of the Blood, 
make it capable of a quicker or {lower Dilatation. 

4. This ſecond Cauſe of the Motion of the Heart, being 4. y the 
ſuppoſed ; it is no more ſtrange that it ſhould ſometimes = yo 
beat, after it is taken out of the Body of a live Animal, ten ont of the 
than that a Be//ſhould continue to move, after we have Body of an 
let go the Rope; Neither can there, I believe, be any o- * 
ther Reaſon given for it than this. 
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C HA p. XIV. 
What Time the Blood circulates in. 
. How to DT reckoning very nearly the Quantity of Blood which 
— B paſſes into the Aorta at every Beating of the Heart, 
Circnlation F and by determining alſo the Quantity of Blood which 
#he Blod: there is in the whole Body; we may find how long Time 
it- takes to finiſh one Circulation, by ſome ſuch Way of 
Reaſoning as this. Firſt then, I am of Opinion, that e- 
very time the Heart beats, it throws a Drachm of Blood 
into the Aorta, which is the leaſt, I think, that can cauſe 
a ſenſible Dilatation in all the Arteries : This being ſu 
poſed, I count how many times my Pulſe, and conſe- 
quenyly my Heart, beats in a minute of an Hour, and I 
nd it beats ſixty four times, that is, three Thouſand eight 
Hundred and forty Times in an Hour: Whence I con- 
clude that there paſſes through the Heart every Day, nine- 
ty two Thouſand one Hundred and ſixty Drachms of 
Blood, which make eleven Thouſand five Hundred and 
twenty Ounces,/ or ſeven Hundred and twenty Pounds of 
Blood. Wherefore if I had ſo much in me, I ſhould con- 
clude that it circulated once a Day; but becauſe I am of 
Opinion that there is not above ten Pounds of Blood in my 
whole Body ; I conclude that in twenty-four Hours, it 
pailes ſeventy- two times through the Heart, and conſe- co 
uently the whole Blood circulates three times in an Blc 
7 | Our. 2 thr 
2. That 2, But it is very manifeſt, that if more or leſs Blood pre 
#bi-Compnta= than I have ſuppoſed, goes out of the Heart at every Beat- I Ar 
be ver3exa@. ing, if the Pulſe be faſter or {lower than I found mine to be co 
ä by Experience, or if the whole Maſs of Blood be not juſt MW Bo 
ren Pounds as I imagine it to be; there will be found a 
different Number of Circulations in an Hour, than what 
I have laid down; ſo that the Calculation now made, ſerves 
only tor an Example to make others by. 
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CH AP.” xv. 
Of natural Hat. 


HERE is a certain Heat in us which is not tranſi- . we 
ent, like that impreſſed upon inanimate Subjects by narwalHeas 
Fire, but which continues in the Depth of Winter, and 
laſts as long as we live; this is what we call natural Heat: 
Concerning which there have been two Things which Men 
have always been ſolicitous to enquire into. Firſt, What it 
conſiſts in; and ſecondly, How it is communicated from 
the Hearr, which is as it were the Center of it, to the 
moſt extreme Parts of the Body. = 

2. It ſeems to me moſt probable that natural Heat owes 2:7: it 
its Original to the Blood, and is pretty much like that we © in. 
mentioned in the firſt Part of this Treatiſe, which ariſes 
from the Mixture of two Liquors ; for Inſtance, of Oyl 
of Tartar and Oyl of Vitrial. For after the greateſt Part 
of the Blood which is rarified in the two Cavities of the 
Heart, is got out through the Vena- arterioſa and Aorta; 
that little Blood which ſtill remains in thoſe two Cavities, 
and that new Blood which comes from the Bags or Ears 
of the Heart, are like theſe two Liquors, and one of 
them ſerves as Leaven to the other, to dilate and heat it. 

3. As a Conſequence of this, it is evident; that the Heat 3. znw ie 
communicates it ſelf to all the Parts of the Body by the * re 44 
Blood which comes to them perpetually from the Heart mb. 
through the Arteries. Thus we perceive the Heat to be 
proportionably greater, when the Pulſe of the Heart and 
Arteries is quicker, and the Blood has not time enough to 
cool, becauſe it is ſo ſoon carried from the Middle of the 
Body to the extreme Parts. 
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C HAP& ND 
Of Nonriſbmant and Growth. 


1. That the AlL the Parts of our Bodies, except the Bones, being 
Bee , very ſoft; it ſeems to me very realonable to think 
cinnaly al. that they are continually waſting, and that this Waſting is 
tering. P increaſed bythe ſeveral Motions of our Members, and by 

the Action of thoſe external Things which ſurround us: 
Yet we can ſcarce perceive any ſenſible Diminution in 
our Bodies, eſpecially if we be in perfect Health; nay, 
we ſometimes find, on the other Hand, that they increaſe 
and grow bigger in a very little Time : Whence we muſt 
eaſily be convinced, that ſome new-Subftance muſt come 
into the Place of that which we are continually lofing, and 
that this contributes to our growing bigger. Thus we 
ſee, that if any ſmall Hurt happens to almoſt any Part of 
our Bodies, they heal, as it- were, of themſelves ; and that 
when any ſmall Part of the-Skin or Fleſh dries, andcomes 
off from the Body, another comes in its Room, and'the 
Part which was hurr, becomes at laſt like theother Parts, 
or like what it (elf was before. . 

2. Nhat is 2. When the Particles which are changed into the 
— 2 , lame Nature ag our Body, make it only to continue in 
and Growth, the ſame State, this is called Nutrition; but when they 

are applied in fo great a Quantity, and are of ſuch a Sort, 
that they increaſe the Bulk of it, this is call ed Gromith. 
x3: That 3. In order to explain how this Alteration is made; all 
nd Gren the ancient Phyſicians, and ſome of the modern ones, 
are made by Who hold that Opinion concerning the Motion of the 
tbe Blood. Blood which we have confuted, teach; that the Blood 
when it is got to the Extremities of the Branches of the 
capillary Veins, comes out of them and changes it ſelf 
into a kind of Dew, which afterwards thickens, like-mo- 
derately thick Glue, and then the ſeveral Parts of the Body 
divide it amongſt themſelves, every one attracting to it 
ſelf that which ic wants, and converting it into its own Na- 
ture. Thus the Fleſh attracts one Part, which it turns 
into Fleſh, and the Bones another Part, which they con- 
vert into Bones, and this they do by an occult Vertue, 
which they call the Attract ive or aff:milating Vertue. 
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4. But ſince this Opinion appears contrary to Reaſon; 4. Whereis 


becauſe it does not at all agree with what was above de- 
, monſtrated concerning the Circulation of the Blood; nor 
does it in the leaſt explain how the venal and arterial 
Blood are converted into Dew, and then into Glue; and 
becauſe it ſuppoſes, that every Part of the Body is endued 
with an attractive or aſſimilating Vertue, which is what J 
do not at all underſtand; therefore I think my ſelf obliged 
to * after another Explication of this Alteration. 


this Notion 
is defettroe 


5. In order to which we need only to conſider in what 5. How 
State the Blood is when it comes out of the Heart to fill ny mes 5 
the Arteries: For it being then very much thinned and areperfmm'4 


dilated, and im all Ways with great Violence; we 
cannot but think, in the firſt Place, that ſome ſmall Part 
of that which runs into-the capillary Arteries, gers out of 
them through an infinite Number of Pores, which are in 
the Skins of which they are compoſed, and which open 
themſelves at every Pulſe; Further, if we conſider alſo, 
that theſe Pores are fo ſtrait, as not to ſuffer freely all 
the Parts of the Blood that go through them to move all 
Ways indifferently ; we ſhall conclude, that they are car- 
ried but one Way only; ſo that by following one another 
and at the ſame Time touching each other, they compoſe 
not a liquid, but {mall Threads only, like the Fibres of 
Fleſh: And thus Nutrition is made, when that which 
waſtes at one Extremity of the Fibres of the Fleſh, is re- 
paired by an equal Quantity of Matter joining or uniting 
it ſelf ro the other Extremity, and impelling or driving the 
Fibres before it; And Groutbh is performed, when more 
new Matter is added than is waſted away of the old. 


2 


* 


C HAP. XVII. 


Of the Animal Spirits, and of the Motion of the 
A Muſcles. 


B ESIDES thoſe ſenſible Parts of our Body which we 1. 72 


have taken Notice of, there is yet another Sort of 3 1 
Matter not to be perceived by the Senſes, which is like 427. a 


very fine and much agitated Air, and which Phyſicians 
call Animal Spirits. That there are ſuch cannot be doubt- 
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--—_ - ed, if we confider, that a great many Parts of our Bodies 
-, will{wellall ona ſudden, where there is not the leaſt Su. 


gue r ſo quick an 


ffect: Now this cannot well be aſcribed to any Thing elſe 
but toa very fine and very much agitated Matter. 
a. "Is 2. The Ancientsthought, that the Animal Spirits were 
— _— uy o ſame of the _ — CORE 
ene Ancien; through the Carotides into rain, imagined 
— 2 the Subſtance of the Brain had a Power to convert this 
4fedive. Blood into Spirits. But we muſt acknowledge that this 
Dtocrine is very obſcure and defective, becauſe it does 
not ſhow us what this Power conſiſts in, nor what the 
particular Nature ot theſe Animal Spirits is. a 
3. Howthe 3- That we may make this Matter more intelligible, let 
Animal i- us conſider, that the Blood being heated and dilated in 
75-7 the left Cavity of the Heart, ſome of its Parts, by dafhing 
that the againſt each other, muſt be made ſubtler in ſuch a manner, 
Brain ſerves and acquire ſuch Sort of Figures, as will enable them to 
ms = "aq move more eaſily than others, and to paſs through ſuch 
from the ref Pores as the other will not paſs through. Theſe moſt 
of the Blood. ſubtle and moſt agitated Parts come out of the Heart a- 
long with thoſe which are not fo ſubtle nor ſo much agi- 
tated. And the Diſpoſition of the Aorta is fuch, that 
whatever goes out of the left Cavity of the Heart, tends 
directly to the Brain; but becauſe there is a very great 
5 Quantity of thoſe Particles, and becauſe the Pa of 
id the Brain are too ſtrait" to receive them, therefore the 
ns Part of them are forced to turn and go another 
ay; and the fineſt and moſt agitated Particles only can 
enter intothe Brain, where they are made ſtill finer and ſe- 
rated from thoſe which are not ſo fine. Now itis theſe 
Particles, which are made thus fine and ſeparated from the 
groſſer Particles, that they call Animal Spirits, to the produ- 
cing of which the Brain no otherwiſe conduces, but only 
like a very fine Sieve, that ſeparates the fineſt Flower from 
the Courſe. ; Suge, 
4. What 4- After we are once convinced that there are Animal 
the 141:ive Spirits, and are aſſured that the Brain is the Recepracle 
Power of the of them; there is nothing obſcure in what they call the 


Mmſcles con- . . - 
ffs fn. "motive Facult or the Principle of the ſeveral Motions of 


the Members: For it is eaſy to apprehend, that when 


either the particular Figure and Agitation of the Particles 
which compoſe theſe Spirits, or the external Objects which 
affect the Organs of our Senſes, or our own Inclination 
to ſuch or ſuch Motion, determines into what Nerve thoſe 
Spirits ſhall enter rather than into any other; oy will 
ooner 
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ſooner enter into that particular Nerve than any other; 
which conſequently, from the common Structure of all 
the Muſcles, will ſwell and grow ſhorter, and then the 
Tendon muſt draw up that Part of the Body to which it is 
fixed; and in this manner it is that our Members are mo- 


5. Nor is it neceſſary, that every Time we move any 5- That , 
one of our Members, the Brain ſhould ſend a large Quan- ore a. 
tity of new Spirits into the Muſcle which ſerves to pro- Spirit requi- 
duce this Effect: For each Member being capable of be- !* for amy 
ing moved two contrary Ways, by the Muſcles called An- gi. 
tagoniſts, we muſt think, that when the Muſcle which 
ſerves for one of the Motions, ceaſes to act; the Spirits 
which ſwelled it, * into its Antagoniſt by a Duct com- 
mon to them both, and ſo helps to move the Member: 

And in order hereunto, there is no need of any more 
Spirits flowing from the Brain, than is neceſſary to o 
and ſhut the Paſſages of this Du& conveniently, and to 
ſupply thoſe Spirits which are fo attenuated by continual 
Agitation, that loſing the Nature of Spirits, they fly off 
th the Pores of the Membrane in which each 
Muſcle is contained. : 


— = — A «i ate ks" 31 og — 
Of RESPIRATION: 


F to a in the firſt Part of this Trea- 1 How , 

tiſe, (namely, Reſpiration depends upon the Action Reſpiration' 

the Muſcles of the Baff and lower Bell: wobich by fevel. Ve formed. 

ing or making flat the Body, makes the Air to enter in or go 

out ; ) we add, what was now faid concerning the Action 
of the Muſcles ; we ſhall have cleared all that one would 
defire to know _ this Subject. I 

2. However, I car not omit one Particular, which }_ Wy 
though of no great Moment, is yet worth obſerving ; and „ . + 
that is, that when our Mouth is open, we can at Pleaſure, Meth is o- 
either breathe through our Noſtrils without breathing 4,727 . 
through our Mouth, or breathe through our Mouth with- er ue 
out breathing through our Noſtrils. Now in order to ſee 97 Monch of 
the Reaſon of theſe two Effects, we muſt obſerve, thar 

Vol. It. OY tte 
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bdjue firſt depends upon this, that we can fo draw back oy; 
Tongue to the Bottom of our Mouth, as to. hinder the 
Air from entering into the Lungs that Way, as much x; 
if the Many were aus Thut 200 jp 2 
in thro oftrils. ond depends u 
thar ay [4 make ſome Pieces of Fleſh, which 4 at the 
Bottom of the Noſtrils on the Inſide, and which are like 
Muſcles, come FH rogether, that the Air not being 
able to get into 
Te... 1 Th Nezelity of Ref appears ſufficiently 
© 3» The . The Nec Reſpiration appears ſufficiently in 
Uſe of Reſpic woll Sor of Animals, which die if it be f for any 
. Time; And forthe Uſe of it, it is very probable, that the 
Air, by getting into the Arteria-aſpera, cools and conden- 
ſes the Food which runs along in the Branches of the 
Arteria-venoſa, in order to make it fir Fewel for that Sort 
of Fire which is in the left Cavityof the Heart, and that it 
may be there dilated again : And this fame Air, when it 
comes out of the Body and the Lungs, brings along with 
it certain Parts which are purged off from the Blood as 
it runs in the Branches of the Yena-arterioſa, and Arteria- 
—_ which are as it were the Smoak or Soot of the 


4-A nota» 4 Infants don't breathe at all whilſt they are in their 
ble Olſerva- Mother's Womb; and the Blood which is ence heated 
— of what in the right Cavity of the Heart, not being cooled by Re- 
. the Fetus ſpiration, cannot be proper to nourþ that Fire which is 
. the want of in the left Cavity: - Wherefore Nature has provided a- 
Kaen gainſt this, by ſo ordering it, that the Blood when it is 

once heated and dilated in che Heart; ſhould/not enter into 
it again, except perhaps in a very ſmall Quantity: For, 
the greateſt Part of the Blood whictr out of the 
ight Cavity of the Heart, paſſes i nrely. outiof the 

runk of the Ven arterioſa into the Aorta, whilſt-other 
Blood to ſupply the Detect of this, paſſes immediately out 
of the Yena-cava into the Trunk of the Arteria-venoſa, 
from whence it flows into the left Caviry of the Heart 

andis there dilated. 

5. How 5. The Holes or Channels through which the Blood 
ebeſe Birds paiits'in this manner in Children before they are born, 
ee" , Hu, are ſtopped up by D after they are born; becauſe 

pped up by Degrees N 
rer, can cen- they being then able to reſpire, the Blood which comes 
e, a#"$ out of the right Cavity of the Heart, is ſufficiently cooled 
breathing, and condenſed before it enters into the left Cavity to nou- 
riſh the Fire which is there. The ſame Thing happens to 
the greateſt Part of Beaſts, whereas in Men, for * 
| * 5 5) 


Lungs that Way, is forced to enter 
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Uk, theſe Channels are ſtopped up, ſo that in fix Weeks 
or two Months after they come into the World, there does 
not appear any Hole or Ducts at all. But becauſe there 
are ſome Animals, ſuch as Ducks and Cormorants, which 
will ſometimes continue a long while under Water, where 
they ſeg for Food, and where they cannot breathe ; in 
fach ( the Holes now mentioned are not ſtopped 
up, but they make uſe of them all their Lives; which is 
owing either to their conſtant uſing of them, or elſe to 
the particular Nature of ſuch Animals, whereby it is har- 
der for them to cloſe and be ſtopped up 


6. And perhaps thoſe famous Divers amongſt the Anci- 6. Of the 
ents, concerning whom Hiſtorians relate, that they continued far: * 
whole Hours winder the Water to the Admiration of all, were 


of ſuch a wonderful Conſtitution” of Body peculiar to 
them, chat their Blood kept open thoſe Paſſages, that it 

ight run in them when there was Occaſion, as it did 
they were born, and as it does in the Bodies of 
Ducks and Cormorants. 


Of Waking and Sleeping. \ 


— which Experience principally teaches us con- 0 jr. 
cerning Waking, is, that we are then in ſuch a State, 4% 44 
25 to hear the Words of thoſe that ſpeak to us, to ſee Se. 


the bright Objects that are before our Eyes; in a Word. 
we then perceive, in all the ſeveral Ways that we are ca- 

ble of perceiving, when any Objects act with ſufficient 

orce * the Organs of our Senſes. To which we 
may add, that we can then move our Bodies alſo ſeveral 
Ways juſt as we pleaſe. And Sleep, we find by Experience, 
to be a State oppoſite to this, in which the common Act- 
ions of external Objects upon the Organs of our Senſes, do 
not raiſe any Senſation in us, and during which our Bodies 
appear to be at perfect Reſt. | 


2. In order to account for theſe two States, it is ſuffi- 2 at le- 
cient to conſider, that Waking conſiſts in this, that the 1 


Animal Spirits being at that Time in great Plenty in the 
Brain, —1 capable of being — determined to run from 
27 2 thence 
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4. How 
Heep may be 
voluntary. 


inſerted, to move ſeveral 
9 Fat P 


entire 
1 


ROHAULT's SYSTEM Part IV. 
thence through all the Nerves, they fill them in ſuck a 
manner as to keep all the Capillaments of them ſtretched, 
and diſtinct from each other. For, upon this Suppolition, 
it is eaſy to apprehend, that if any Object affects any Part 
of our Body, the Capillaments of the Nerves which end 
in this Part, can tranſmit the Impreſſion which they re- 
ceive to that Place in the Brain whileh.immnediately excites 
a Senſation in the Soul. It is alſo'Gafy to cenceive, that 
the Animal Spirits, being then ſent into ſeveral Muſcles, 
make the Parts of the ack ame which thaſe Muſcles are 

205. 


. A State of Sleep being oppoſite to that of Waki 
in Fa to * what ir Confiſl in, we nad ol 
ſuppoſe a different Diſpoſition in the Brain from that whi 

cauſed Waking. as that conſiſted in the Quantity of 
Spirits; the other, for the contrary Reaſon, t to be 
cauſed by a Scarcity or Failure of Spirits; ſo that the 
Pores of the Brain, through which the Spirits uſually run 
into the Nerves, not being kept open by the continua 
flowing of the Spirits, Khut up of themſelves. The 
Conſeqence of which will be, that the Animal Spirits, 
which were in the Nerves before, being diſlipated, 
and no new ones flowing in, the Capillaments ot the 
Nerves will become {lack and ſoft and ckave to each other. 
And if at that time any Object makes an Impreſſion on any 
Part of the Body, thoſe, Nerves cannot tranſmit it to the 
Brain: Whence it follows, that there can be no Senſa- 
tion: Further, the Muſcles, which are then void of Spirits, 
being relaxed, are of no uſe to move the Members into 


which they are inſerted; nor can they any more contribute 


ro * Body in any particular Poſture, than if they were 
. deſtroyed. 165 | 

he Cloling of the Pores of the Brain, which 
are the Orifices of the Nerves, and conſequently Sleep, 
follows neceſſarily from any great Loſs of Spirits: But if 
there be a ſufficient Quantity of Spirits in the Brain which 
may be employed, if we make but a ſmall Effort, to the 
Actions of Waking, and we do not employ them; the Be- 
ginning of ſuch Sleep may be ſaid to be voluntary. For 
thus we ſee, that a Perſon who finds himſelf diſpoſed to 


Sleep, can forbear Sleeping for ſome time, if he will, by 


applying himſelf intently upon doing ſomething, and em- 

ploying his Animal Spirits, which otherwiſe would be im- 

wm. yr _ Way, to Actions which: ſerve to keep 
mM awake. | | x 


5. Since 
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J. Since the Animal Spirits are in v t Agitation, . y we 
it 2 eaſy to imagine, that if they —— oy'd in — 
keeping us awake, but remain in the Blood, they muſt 

increaſe the Agitation of its Parts. And becauſe the In- 

creaſe of eat of the Blood and of that of all the 
Members, conſiſts in this, it follows; that if we ſleep in 

a Bed in the Depth of Winter, we grow warmer than if 

we keep our ſelves awake. 

6. It may happen, that while we are aſleep, ſome of the 6. 750 
Animal Spirits which are in the Brain, may ſhake ſome of the 75707 
Parts of the Brain, in the ſame manner as they would be 
ſhaked by an external Object affecting the Senſes of the Bo- 
dy. And in this Caſe, there will be a Senſation raiſed in the 
Soul, and ſuch a Sort of Perception as we call a Dream. 

7. And becauſe thoſe Parts of the Brain which are uſed 7. 7+ we 
to beſhaken by the Action of ſome external Object upon |.” — 
them, are more eaſily agitated than thoſe which are al- bur what we 
ways at reſt; therefore theſe are commonly put in Mo- 2, e 
tion by the Animal Spirits while we are alleep; whiec ß 
is the Reaſon why we ſcarce ever dream of any Thing in 

our Sleep, but what we have ſeen when awake. 

8. And becauſe that great Variety of Objects which we 8. 7719 
have taken Notice of in the Courſe of our Lives, hath Pn 
agitated the Parts of the Brain in very different Manners ; eder. _ 
it would be a Wonder, if in our nightly Dreams, the A- 

nimal Spirits ſhould at any Time move them otherwiſe than 

as if partly one Object were preſent, and partly as if ano- 

ther were preſent; And thus the Perception raiſed in the 

Soul, may ſometimes be the Hradof a Lyon upon the Body 

of Goat; that is to ſay, it is very hard for our Dreams 

to be at any time regular and _— 

9. The Nature of Sleep being ſuch as we have now de- y. How a- 
ſcribed; it is evident, that it may be interrupted, if any 7 770 
of our Organs of Senſe be ſo ſhaken, that the Impreſſion g. 7 
made upon it extends to the Brain: For in this Caſe, thoſe 
few Animal Spirits which remain in the Brain, and thoſe 
which flow thither without Interruption, may be employ'd 
to drive away Sleep. 

Io. But if no Object ſhould act thus ſtrovgly upon the 10. Anothey 
Organs of the Senſes, yet Sleep mult neceſſarily end after © 9 = 4 
a certain Time. For the Animal Spirxs which are pro- — 4 
duced in Sleep, will in Time become ſo ptentiful, that 
they will be able of themſelves to open the Orifices ot 
the Nerves, and to fill them ſo much as is neceſſary to diſ- 
engage the Capillaments, and make them occaſion the 
Soul to feel Objects which _— the Bady. Thus a Man 
nt 3 that 


| 
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that is aſleepin his Bed, may be awaked by the Senſation 

which is raiſed in him by the Hardneſs of the Mattreſs on 

which he lies, or by the Sheets being ruffled; or, as it very 

often happens, by the Senſation or Notion which he may 

have to go to Stool. 0 | 


— 
— 

* 

„ j * —— 


— 1 — — 


Of the Concoftion of Meat. 


r. That the Cy[NCE ſome Part of the Blood is perpetually con- 
3 verted into Animal Spirits, as was juſt now explained; 
Tod. and a much more conſiderable Part is employed to nouriſh 

or augment the Body, it muſt neceſſarily at laſt be all 

dried up if there were not a Supply of new. Fur - 

ther, every one knows, and the continual Appetite which 

we have for Food, does moreover ſhow, that it is hat 

which ſupplies this Loſs, and furniſhes this Want, by be- 

ing changed and converted into Blood; But it is not ſo ea - 
y io tell how ſuch a wonderful Change is made. 

2. Te 2. Daily. Experience teaches us, that after the Victuals are 
Pinionef 1% in a groſs Manner ground, bruiſed, and divided by the 
bout Concocti- Teeth, and moiſtened with the Spittle, they go down into 
en. the Stomach, where they continue to be divided into till 

ſmaller Parts, This ſecond Diviſion, which ſo alters the 

Condition and Form of the Food that we don't know it 

again, is what we call Concact ion, which the Ancients thought 
was performed by the Heat of the Ventriele only. 

3. 72 3. We may venture to affirm, that the Ancients would 
Pal of their not have taught this Opinion but for want of a better: Not 

Temes. that it appeared to them defective for want of. ſufficient 

Proofs; for the Authority of them that advancedit, wasan 
undeniable Proof according to the Cuſtom of thoſe Times, 
when, in order to eſtabliſh any Opinon, it was ſufficient 
to ay, that ſuch an One was the Author of it. But that 
which created a Difficulty, even to them, was; that they 
ſaw 2 great many Animals, in whoſe Ventricle they could 
not obſerve any Heat, as for Inſtance in Fiſhes, which 
notwithſtanding did not want Concoction, nay had as 
ood a one, as thoſe where the Heat is greateſt of al. 
herefore, that they might not be at a ſtand, at a Time 
when Philoſophers had the Vanity to declare, that there was 


nor 
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not any Thing that they did not underſtand; found 
ont a Way to get rid of this Difficulty, by gin he the 
Heat which ferved to concoct Food, was à particular extra- 
ordinary Heat, not at all like that which we peceive by our 
feeling. But this is a meer Sophiſm; for it ſignifies no 
more than to ſay, that the Cocoction of Food is cauſed b 
n at all know what, which we 

cat. , 

4. That the Miſtake of the Ancients might more 4- Nat Con- 
ln I have oftentimes made the following Experiment. — —— 

a certain Quantity of thoſe ſmall Bones which e Heat e 
are at the extreme Parts of thoſe Feet, which 4 Stomach 
they ſell about half boiled; Part of theſe I put into a Pot 
almoſt full of Water, and boiled them over the Fire for 
near three Hors ; after which the Bones did not appear 
to be at all changed; I gave the other Part of them at 
the fame time to a grear Dog, who devoured them im- 
mediately, and in three Hours I found theſe Bones almott 
entirely concocted. Now the contrary ought to have hap- 
» if the Concottion had been cauſed by the Heat on- 
y; for the Heat in the Pot was much greater than that 
in the Dog's Stomach : Hence we may conclude, that 
. in the manner the Ancients 
* : 

* The modern Chymiſts have paved the Way to the „et 
Diſcovery of this Truth. For they have ſhown in the — : 
firſt Place, that Liquids are the moſt effectual Cauſes of 
the Diſſolution of hard Bodies; and that there are ſome 
Sorts of Agua- Fortis proper to diſſolve ſome Bodies, and 
other Sorts proper to diſſolve other Bodies. It is there- 
fore very reaſonable to think; that after the Food has 
been bruiſed and divided inthe Mouth, it is, as we ſaid be- 
fore, ſwallowed down into the Stomach, after it is well 
mixed with the Spittle, which by the Motion of irs Parts 
while it continues a Liquid, ſerves like Aqua- Fortis to diſ- 
ſalve it further than the Teeth could do. And this is con- 
firmed from hence, that the Food is much eager to concoct, 
if it he well chewed and mixed with a good deal of Spit- 
tle; then if it be leſs chewed and ſwallowed down into che 


Stomach almoſt dry. 


6. But this is not at all. For there are a great many . Cm 
Branches of Arteries, the Extremities of which are in the 4, 204 ie, 


In-fide of the Stomach; from ſome of which there g& ie Stomach. 
nerally diſtils another Sort of Aque-Fortis much ſtronger 
than the other, which mixing wich the Spittle, helps it to 
diſſolve the Victuals, and — does the moſt towards = 
| ; 4 C 


1%%ꝗ ͤ Tofu sv pay 
To which we may add further, that we may not wholly diſ- 

with the Antients, that theſe two Sorts of Liquors, 

in Man and in the greateſt Part of Animals, require Heat 

in the Stomach, in order to diſſolve the Victuals contained 


It. | 104 
„, © 7. The Victuals after being thus dude el go into the 
ele, Inteſtines, where it may be {aid, that a ſecond or a third 
of theViauals Concoction is made: For the Gall which continually diſtills 
into them, and which tinctures the Vidtuals almoſt as ſoon 
as they come out of the Stomach, finiſhes, as the laſt Diſ- 
| ſolvent, what the preceeding ones only | 

8.That the 8. If what I have ſaid concerning the Gall does not a- 
©0"z.* gree with the Opinion of ſome — who think that 
gent. the Gall is nothing but an Excrement and of no uſe in the 
Body, I ſhall not be very uneaſy at that; becauſe their O- 
pinion is ſo far from being ſupported by Reaſon, that it is 
directly contradicted by it. indeed, ,if the Gall were 
only a meer Excrement, it is very probable, that Nature 
would rather. have placed itat the further End than. at the 
| Beginning of the Inteſtines : For if their Opinion be true, 
it ſerves only to taint the Victuals as ſoon as it comes out 
of the Stomach, before it has furniſhed what is neceſſary 

tonouriſh the Body. 


C HAP. XXI. . 
Of the Motion of the Chyle, 


!- H%a: IN what Manner ſoever the Victuals are prepared, when 

FT I they enter into the Inteſtines, it is very certain, that 
that Part which is ſeparated from them in order to be con- 
verted into Blood, muſt be very fluid, becauſe theP 
it goes through are ſo ſtall as not to be diſcovered by the 
Eye. This Liquor is what we call the Chyle which is ſe- 
parated (whatever the Cauſe of that Separation be) from 
the other Matter which is more groſs, and muſt go ſome 
Way to that Part of the Body where it is to be converted 
into Blood. | OR 

2. % 2, The Ancients, who made Enquiry after theſe two 
piers. Ti g, imagined that the Chyle was drawn our of th 
9 -- e 
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Inteſtines by the Extremities of the Branches of the Vena- beat the Me- 
Ports, to which they aſcribed a Power of ſucking, That 0% 
after this, the Chyle continued to run towards the Liver, 

by which it is likewiſe lattracted, and into the Subſtance of 

which ir enters, and that at laſt the Liver converts it in- 
rough this Opinion edin the Schools for 

* this Opinion was received in t 3· That 
1 time, yet were they forced to reject jt at laſt; be- „ — 
cauſe no Body underſtood what that Vertue of ſucking was Rag. 
which they aſcribed to the meſentery Veins ; nor what 

that Verrue of attracting the Chyle and converting it into 

Blood, conſiſted in, which they aſcribed to the Liver; but 

chiefly becauſe, according to that Opinion, tae Chyle muſt 

run from the Inteſtines to the Liver, through thoſe Veins 

which they affirm, carry the Blood at the fame Time with a 

contrary Motion from the Liver to the Inteſtines, which 

without Doubt is contrary to common Senſeand Reaſon. | 

4 Indeed ſince it has been found out, that the Blood | + 7h 
circulates and runs out of the Branches of the cceliack Ar- ,,,4.41., fince 
tery into the Veins of the Meſentery, and fo is carried the Circalari- 
from the Inteſtines to the Liver; it is rightly judged, that 379 7*Bied 
the Blood is ſo far from hindring the Motion of the 
Chyle, that it cannot but contribute to make it move the 

er. | 
5. But though the great Difficulty which was found in F. Tae 
the Opinion of the — — was —— removed; yet the 2 
Diſcovery which was ſometime ſince made of the lacteal Yeins has 
Veins, in which the Chyle appears viſibly to be contained, 224! tobe 
has cauſed it to be entirely rejected; And except ſome few > its 
of our old Phyſicians, who can't bear to alter their Opini 
there is none at this Day but hold, that the Chyle not 
enter into the meſentery Veins at all, but only into the 
8 bei Dou P! 

6. there being yet no bt concerning the Place 6. The 
where the Blood is no they ſtreight con ded that the — 
lacteal Veins did ſerve as Channels to carry the Chyle te Comje of 
directly from the u to the Liver. * y 

7. However they were forced to reject this Opinion alſo, ,, 7: 7%! 
upon finding — wie that when the 1558 of alive — — 
Animal is cut out of the Body, the lacteal Veins do not Liver ar al. 
empty themſelves at all. For it is certain, thatif the Chyle 
went directly to the Liver, theſe Veins ought togrow em 
ty, becauſe all the Paſſages through which it goes ould 


be open. 
8. During 


* 


c. 4% Chyle did ate; Mr. Pecquer thought” of a! Method of 


which diſcovers the Courſe of the Chyle fo as it may be 


ſeen with the Eye. The two ſubclaviary Veins muſt be tied 


a little above the Place where they thetniſelves in- 
to the Vena cava; that there may be no Communication 
betwixt that Part which is above the Ligatures, and that 


Part which is below them; then having opened the right 


Cavity of the Heart, all the Blood which is beneath the 
Ligatures muſt be let out and carefully wiped up with a 
Sponge. after which, having firſt ſqueezed the lacteal Veins, 
n the f ng of the Chyle, and laſt of all the Duct 
which goes along the Vertebræ, theſe Veſſels will grow 
2 after another, and you will ſee all the Chyſe 
into the right Cavity of the Heart. And this made us think, 
though we expected another Paſſage, that all the Chyle 
paſſes from the Inteſtines into the lacteal Veins; and from 
theſe Veins into the Receptacle, and from thence into the 
ſubclaviary Veins, where it mixes with the Blood, and goes 
directly to the Heart. | 
9. That the 9. Nor is it at all neceſſary, in Order to explain how zhe 
{afeal Feins, Chyle comes out of the Inteſtines, to aſcribe a Power of ſuck- 
che che. ing to the lafteal Veins as the Ancients did to the meſen- 
tery Veins. Tr is ſufficient to imagine, what is agreeable 
to Reaſon and Experience; that every Thing which is in 
the Inteſtines is in a continual Fermentation or Agitation, 
which makes all the Parts to have a Tendency to dilate 
thetnſelves every Way. For, upon this Suppoiition, it is 
eaſy to apprehend, that the fineſt Parts, which are the 
moſt proper to make Chyle, get through the Pores of the 
| Inteſtines and ſo enter into the lacteal Veins. 

10. Tr the 10. The Courſe of the Chyle was for a long Time 
Cy/eneves ſhown by Experiments in Beaſts only, which gives Occa- 
— ſion to them who are ſtill of the Opinion of the Ancients, 
Beaſts, to contend, that ir does not move in the fame Manner in 
Men. However this Matter is now put paſt all Diſpute 
by an Accident that has happened. Two drunken Soldi- 
ers having quarrelled and tought together, and one of 
them being very much wound » was carried to a Sur- 
geon, but was juſt dead when he got thither. This Sur- 

n (Mr. Gai an) who is very well skilled in Anatomy, 
ept the Body, and ſometime after having diſſected it, 


he ſhe d the Motion of the Chyle to be the fame in Men 
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as in Beaſts. Several Perſons were ſucceſſively Witneſſes 


to the Experiment; And when the Chyle would not lat 
any longer, he ſupplyed the Want of ir, by putting the End 
of a ſmall Syringe into the — and injecting ſome 
Milk; for by that Means they ſaw it diſcharge it ſelf in- 
to the right Cavity of the Heart, the fame as the Chyle 
did. If this; Experiment be not ſufficient to ſhew the 
Courſe of the Chyle in the Body, I know of no Means 
that there can be of demonſtrating it. 


. 


CH AP. XXII. 
How the Blood is made. 


[F what has been faid concerning the Courſe of the r. Tharthe 


283 


Chyle be granted, the Opinion of the Ancients, that 2% made 


the Blood is made in the Liver, appears manifeſtly falſe: 
And there will be no Room to doubt but that the Chyle 
is converted into Blood in the Heart. 


in the Heart. 


2. As to the Manner in which the Chyle is converted 2. How | 
into Blood, I ſhall not ſay of the Heart what is uſually „. 


faid of the Liver, viz. that, being itſelf red, it commu- 
nicates its Redneſs to the Chyle: For this is not at all ne- 
8 we very well know, that a Chicken, which 
has Blood in its Arteries and Veins, is generated from an 
Egg, the Shell of which is white, the White of the E 
tranſparent, and in which there is no Red at all. I thi 
therefore, that it is more probable, that the Chyle be- 
comes red by the Alteration which the Ebullition it ac- 
quires in the Heart makes in the Figure and Diſpoſition 
of its e that the 1 no _ to 
the maki Blood then a Kneading Trough to 
the making of Paſte. 


. 8 
3. According to the different Conſtitutions of Men, 3. en 
the Chyle is converted into Blood ſooner in ſome Per- „. _— 
ſons than in others. And there are ſome, who have no ſoon- why one Peo- 
er eaten, but we may perceive by very viſible Effects, % after ca- 


that Part of the Food is concocted, and the Juice got into — * 


the Heart; For that Diſpoſition to ſleep which they have 
immediately after eating, cannot reaſonably be aſcribed to 
any Thing elſe but the Want of animal Spirits, which do 
not then breed in ſo great Plenty in the Heart, becauſe 

the 
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the Blood which paſſes through it at that Time is be- 
come too groſs and cool by the Chyles mixing with it. 


CHAP. XXIII.. 
Of the EX CREMENTS. 


1. Of the SINE we are aſſured that all the Parts of the Food 

7 Zarrs O that we take are not converted into Chyle, but that 

ments. a great Deal of it becomes an uſeleſs Excrement ; it is ve- 

ry reaſonable to think alſo, that all the Chyle is not con- 

verted into Blood, nor all the Blood applyed to the Nou- 

riſhment of our Bodies: So that there are ſeveral Sorts 

of Excrements, and of a very different Nature, which 

are alſo ſeparated in ſeveral different Manners from the 

Body; And indeed we may affirm, that there is no Part 

of the Body but what will become at laſt an Excrement; 

becauſe there is no Part which at ſome Time or other 

ſhall not be ſeparated from the Body, ſeeing it is in 

perpetual Change, and ſubſiſts by ſuch Change. | 

2. The O- 2. The Parts of the Food which are not converted in- 

Pinion of the to Chyle, being groſſer and not fo fluid as the Chyle, can- 

— not paſs along with it into the lacteal Veins, but are diſ- 

' the Sara - charged by an Inteſtine a - Orr for that Purpoſe. But 
J 


gion of t le in Reſpect to the Blood; 
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row of the it is not thus with the 
Sweat. for both theſe being equally fluid, we may very well ima- 
| gine, that all the Parts of the Chyle which are not con- 
verted into Blood, and which conſequently are 2 Kind 
of Excrement, follow it every where, fo that they go to- 
gether all the Way. And this is the Reaſon why the An- 
cients, who believed that the Blood was made in the Li- 
ver, affirmed; that at the making of the Blood the Excre- 
ments of it were carried from the Liver through all the 
Veins ; but that ſome Part of them was attracted by the 
Kidneys in Order to make Ur;ze; and the other Part went 
off in Sweat through all the Parts of the Body indiffe- 

rently. - 
3. Tha 3. This Opinion appeared very plauſible, both becauſe 
this Opinion the Blood which is let out of the Veins, if it be left to 
—_— ſettle a little, is found to be full of a certain Serum which 


cut the _ ver, much reſembles Urine ; and alſo becauſe the Kidneys 
la. za. of. he . , are 
Blood. 


——̃ — 
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2rd placed juſt by the Extremities of the emulgent Veins 
and Arteries, through which we conceive the Parts of 
the Uritie are able to paſs. And though ſome Perſons 
rejected this Opinion at firſt, and ſeemed confounded at 
it, becauſe it ſuppoſed an unintelligible Attraction, the 
Sphere of whoſe Activity reached from the Kidneys to 
the extreme Parts of the — ; yet this Difficulty ſeem'd 
to be taken off by the Diſcovery of the Circulation of 
the Blood. For they imagined that as the Blood paſled 
continually out of the Artery into the emulgent Vein, the 
Parts of the Urine which are mixed with it there, might 
diſcharge themſelves through ſuch Pores as would carry 
them to the Kidneys. Nor was there any further Need 
of aſcribing any attractive Vertue to the Kidneys, becauſe 
the Urine may get thither in the fame Manner, as the 

Meal does though the Holes of a Sieve into the Bakers 
Trough, though there be no attractive Vertue in it. And 
thus this Opinion had all the Appearance of Truth in 
ir | | 

4. But fince Philoſophy — to be improved with , 4- ht is 
greater Diligence than formerly, and Nature has been 7 
more exactly enquired into; though it is believed that ſome Paſſage 
the Urine does go that Way which we juſt now menti- {he Urine 
oned, yet they begin to ſuſpect that there is another Way vos yer now. 
beſides, through which it gets into the Kidneys and then 
into the Bladder. The Reaſons for this ſeem to be very 
ſtrong. For Firſt, we find that if a Perſon be let Blood 
immediately after having eaten Garlick or Sparagraſs; nei- 

ther the Blocd nor the Serum will ſmell of it as the Urine 
does; which it ought to do if the Urine were only the 
Serum of the Blood. Secondly, It is very difficult to con- 
ceive how they who drink any large Quantity of Water, 
eſpecially any Mineral Water, ſhould have it get through 
them ſo ſoon, if it does not go into the Bladder ſome 
ſhorter Way than that which I have mentioned. I forbear 
taking Notice of what Alteration and Change it muſt 
make in the Motion of the Heart, and Temperature of 
the whole Body, by pong through the Heart in ſo large 
a Quantity as it muſt do. And further yet, it has not 
been hitherto obſerved that the Serum of the Blood is al- 
ways tranſparent, and exactly of the ſame Colour with 
the Urine. All theſe Reaſons have cauſed the Phyſicians 
to begin to ſuſpect, and to propoſe the following Queſti- 
on to be debated, viz. Whether the Urize be not an Ex- 
crem:nt of the firſt Concoction, that is, ſuch as ariſes 
from the Preparation of the Chyle only, and. not from 

the 
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the Converſion of the Chyle into Blood. As for 

felf, I think this Suſpicion is very well grounded; and 1 
am very much inclined to think, that there is ſome Paſ- 
ſage, through which, Part of the Urine may paſs out of 
the Receptacle of the Chyle immediately into the Kid- 
neys. But becauſe I have not yet met with any Experi- 


ment to confirm this Conjecture, I ſhall determine no- 


thing further about it. 

g. Throuh F. As to the Paſſages out of the Cavity of the Ureters 
ware cy - into the Bladder, though they are not at all viſible, as 
Lets into the Was obſerved before, yet we are ſure that their Con- 
Bladder. ſtruction is ſuch, as that bave ſmall Valves which 

will permit the Urine to go down into the Blader, and 
not ſuffer it to return into the Ureters again. For if 
a Bladder be taken out of the Body of an Animal, and 
filled full of Water, there will not run a Drop of it out 
for a great many Days, that is, till it is decayed; whereas 
if the Inſide be turned outwards and then it be filled with 
Water, it will all run out in two or three Hours. 

6. Of 6. The Particles of Sweat diſcharge themſelves from 

Swear. the Bload, at the Time that it gets out of the Pores of 
the Arteries to cauſe Nutrition, and it flies quite off from 
the Body by the ſmall Spaces which are between the 
Fibres of the Fleſh. | \ | 
7. Nate 5. It is highly probable that the Matter of Sweat is 
che Mater ef the ſame as that of Urine ; for, beſides finding the ſame 
I Sort of Salt in Sweat that we do in Urine; we alſo ſee 
that the more Sweat there is, the leſs is the Urine. 


3 


CHAP. XXIV. 
Of Hunger and Thirſt. 


1. How Unger and Thirſt are two Senſations or two natural 
1 . 1 Appetites which are excited in the Soul from Time 
| to Time by the Action of the Nerves ot the Stomach 
and Throat. And in Order to ſee how this is done, we 

muſt obſerve, that when the Stomach is empry ; ithat is, not 

filled with Victuals to cauſe Nouriſhment; then the Li- 
quor which coaſtaatly deſcends from the Arteries into the 


Stomach, 
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Stomach, and which commonly ſerves to digeſt the Vi- 
Ruals which are there, finding nothing for them to act 
irate and ſhake the Nerves of the Stomach ; 
hich otion being carried to the Brain, excites in the 
Soul, the Senſation or Appetite of Hunger. 

2. And if the Humour which conſtantly aſcends from 2. He 
the Stomach to the Thraat, in the Form of a moiſt and — 
E Vapours in Order to keep the Parts as moiſt as is 8 
proper 


opt the Good of the Body, be too much heated 
and in too great Agitation, either becauſe it is not tempered 
with ſome other Liquor, or becauſe the Heat which is all 
over the Body increaſes the Agitation of it, or any other 
Cauſe whatſoever; ſo that it aſcends in the Form of Air or 
of ſome very fine Vapour; then inſtead of moiſtening and 
cooling the Throat, it will heat and dry it; and this will 
cauſe a Motion in the Nerves, proper to excite in us the 
Senſation of Thirſt, 


A. 1 nnn. 
= — 


CHAP. XXV. 
Of Sichneſi and Health, 


H E ALTH is a particular Diſpoſition of the Body t. 7%: 
whereby it is enabled readily to perform all the Duties 
belonging to it. 

mg, Things generally go to this Diſpoſition 5 name- 2. fie 
ly, 4 fit Conſtructiom of the Parts, and a juſt Temperature of es in. 
them. Which two Things come pretty nearly to one and 
the ame. For by the Word Temparature we mean a parti- 
cular Mixture and Combination of Qualities ; and by all 
that has been faid in ſeveral Places in this Treatiſe, it is e- 
vident, that what we call a Sale is nothing elſe but a 
particular Diſpoſition and Texture of ſmall imperceptible 
Parts, which compoſe the larger viſtble Parts of the Body. 

3. Sickneſs, on the contrary, is a particular Diſpoſition 1 
of the Parts of the Body, which renders them incapable . *- 
of duly performing their reſpective Functions. 

4. Though Sickneſs attacks the whole Man, yet it con- 4. That 
fiſts chiefly in the Body; and the Pains which it cauſes in e g 5 1 
the Mind are only Conſequences of it, as appears from es 
hence, that by uſing Remedies which affect only the _ 
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7. Of Di. 
Nempers ari- 
ing from the 
bad Conſtru- 
Aion of the 
Parts. 
fem — 7 

* 
9 
Temper, 


the 
Caſe of Di- 
fempers. 
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and reduces it to its former State, all the Pains and Uneaſi- 
neſs, whichthe Mind feels, immediately ceaſe. 
5- There ate generally reckoned two Sorts of Di 
the one conliſts in a bad Con f the Parts, 5 
they ougheiohes too ſn or not of the Shape that 
t to 
other conſiſts in an ill Temperature ; that is, in a 
e Mixture of the walities of the Body which isnot 
ſuch as it ought to we call it a manifeſt ill Tem- 
ature if we know the r which are in Diſorder; 
t we call it occult, when 9 the Cauſe are 


— 
y owing to the ill Re: 


All Diſtem 
G of our Lives, either from too much or too lit- 
tle Sleep, too much or too little Exerciſe, ee. Some 
times they are cauſed by Things without; and very often by 
the Abuſe of Food; t is, bom our Intemperance in eat- 
ing and drinki which is ſo much the more mjurious to 
_ worn ita us inwardly. 


3 My Deſign ts not to treat of particular Diſtempers 


Fever. co 


Ai in. 


owever there is an extraordinary kind of Burn- 
— in ** Body, which Phyſicians call;a Fever, which I 
cannot wholly pals by in Silence; and there is the more 
Reaſon to enquire about it, becauſe this Diſtemper goes a- 
long with almoſt all others; and beſides, its Intermiſſions 
are the moſt ſurpriſing to all Philoſophers. 


* HA P. XVI. 
FA FEV ER. 


„ "A FTER what has been already laid down 


the A the apa of * — Body, it will be dee 
to ex — or Symptoms of a 
— rom we — only to i a ſenall Part of our 
Blood or any of thoſe Juices which are — with it as it 
runs towards the Heart, any Way to ſtagnate in ſome Part 
of the Body, ſo that it does not begin to move for ſome 
Time, till it be ſo corrupted, that it reſembles green Wood 


when it begins to _ thatis, as ſuch Wood, —_— 


S FP es g. 


Chap. 26. F NATURAL PHILOSOPHY: 


firſtlaid upon the Fire, ſeems not be diſpoſed to burn, but 
rather extinguiſhes the Fire; ſo likewiſe, this ſmall Por- 
tion of corrupted Juice, has no Tendency to grow hot 
and dilate it felf at firſt, when it paſſes through the Hearr. 
And as green Wood burns atterwards brighter and more 
fiercely, than that which is dry, fo alſo does this Juice at 
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length grow hotter and dilates it ſelf more, than the Blood 


ordinarily does. | 

2. Now this being ſuppoſed, we are ſure in the firſt 
Place, that when this ſluggiſh Humour begins ro move 
from the Place in which it; was corrupted (which I ſhall 
hence forth call the Seat of the Fever) and to mix with 
the Blood; it will hinder it from dilating itſelf as uſual in 

ng through the Heart, and conſequently the, Heart 

and Pulſe will then beat very faint. 9 

3. And what ought particularly to be obſerved here 
is, that the vital Spirits moving much ſlower than uſual 
in the Body, the Agitation of the Particles which is 
kept up by them, and in which the ordinary Heat of the 
Body conſiſts, muſt be very much diminiſhed. Whence 
it follows, that we muſt feel a certain Coldneſs, which is 
called the cold Fit of a Fever ; which may be · attended 
with ſome ſharp or faint Twitches, according as the cor- 
rupted Matter, which runs in the Arteries agitates the in- 
ner Coats of thera; or according as ſome of its Parts, 
which get through the Pores of the Arteries, differently 
moye the Capillaments of the Nerves which they meetin 
their Paſſage. + 34th tht | 

4. And becauſe in this State it is impoſſible but that 
fewer Animal Spirits ſhould be produced and thoſe leſs 
agitated than uſual ; therefore thoſe of them which are 
ſent towards any Muſcle, either to move the Body or to 
keep it in a particular Poſture, are neither ſtrong enough, 
nor ſutficiently numerous to preſs againſt and ſtop up t 
Valves of the Pores ſo cloſe, but that they are able to 
get out ; In the ſame manner as when a little Air 
drawn into the Bellows gets out again, becauſe it cannot 
preſs the Flap ſtrong enough againſt the Hole; ſo the 
Spirits ſent into che Mulcles, get out, and go along with 
a trembling Motion from one Muſcle to another, and 
ſo draw the Members by turns to the oppoſite Sides, and 
make them ſhake ; that is, cauſe that Trembling which uſu- 
ally attends the Shivering or Coldneſs in a Fever. | 

5. And though all the corrupted Matter may perhaps 
have paſſed through the Heart in leſs than half an Hour, 

Vol. II. T yer 


2+ 
the 729515 
weal when 4 
Fever begins 
to approach, 


3. Of the 


4. The 
Cauſe of the 
Tyembling» 


- 5. Pry 
the Shivering 
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continues yet it may make the Shivering continue much longer; be. 
—— cauſe this Matter which is mixed with the Blood may re- 

Set ee, turn to the Heart again, with as little Diſpoſition to dilate 

| it ſelf as it had the firſt Time it paſſed th it. 

18 6. As Wood after it is once heated, burns fiercer 
the Matter of that dry Wood; ſo the corrupted Matter, after it has paſſed 

| —— „ ſeveral Times through the Heart, may at laſt acquire ſuch 
burn, a Diſpoſition, as to be very much rarified, and to come 
out of the Heart, ve 72 and more agitated 

than the Blood uſually does; and this is ſufficient to produce 

all thoſe Effects, which we experience in that State, call. 

ed the hor Fit of the Fever, which ſucceeds the prea 

Coldneſs. 

7. Of te 7. And, firſt, as to the Beating of the Pulſe, it is evi. 
S dent, that it muſt be quicker and higher than uſual, be 
be Schlafen, Eaſe the Blood flows quicker into the Arteries, and with 
Heat of the greater Force and Agitation than it commonly does. We 
Fever. ought alfo to perceive a very extraordinary Heat, becauſe 

the Blood which comes boiling, as it were, out of the 
Heart, is carried very ſwiftly to the extreme Parts of the 
Body, without having any Time to cool it (elf by the 
Length of the Way. | 
 $.7% 8. Further, becauſe in this State, a very large Quanti- 
Difficulty of ty of animal Spirits get into the Brain, and from thenc: 
2 into the Nerves; there muſt neceſſarily ariſe a Diffculi 
Head and in ſleeping, Pains in the Head, and that very troubleſome 
Members. Tenderneſs which ue have in all the Members of the Body. 
9.0f De-. 9. It may alſo happen, that the animal Spirits, which 
; lrium. run irregularly in the Brain without any certain Determi- 
ö nation, and which are very ſtrong at that Time, may of 
| themſelves force open and agitate ſome Parts of it, in the 
fame Manner as they are at other Times by external Ob- 
= Jects; wherefore we ought then to ſee ſuch Objects as i 
| they were really preſent; and herein conſiſt thoſe ſtrong 
Deliria which ſometimes affect ſick Perſons ſo much. 
10. yy 1o. And if the Diſtemper continues long; then be- 
Hover wofces cauſe the Parts of the Blood which uſed to turn to Now 
nu. e riſhment are in much greater Motion than ordinary, ©: 
than is neceſſary for them to be employed uſefully; they 
may not ſtop in ſuch Places where they are wanted, 


i -m-, 


Sg Ho ©o moms 
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and where they might be applyed to Nouriſhment ; te 
but pals off in the Form of Sweat or inſenſible Peripi- W cc 
ration: And thus the Body may grow lean, in the ſame he 
Manner as Plants wither in a very hot Summer, becauſe fr 
the Juices which ought to nouriſh them, paſs through lit 


their Pores without ſtopping. 
* 11. And 


the Truth 
this. 7 


rea: is already mixed with it, may be ſufficient to make the 
Fever increaſe, till after a _ wary Circulations, it be 
o purified, 


evi. diſſipated, and the Blood that it is reduced 
be- very near to that Temperature, which Phyſicians call 
with WW {audable. In the fame Manner as Wine becomes fine 
We at laſt, by working in the Veſſel. 
auſe 13. When the Fever once comes to decline thus; it 13. lr i 
the MW ought not to return again. Notwithſtanding there may . 
the remain a Kind of Ferment, or certain evil Diſpofitions 
the in that Place where the Blood is firſt corrupted ; which 

may again vitiate and corrupt the Blood which gets thither, 
int. till by Degrees it come to Maturity, and running into 
ence WW the Heart as the firſt did, cauſe the fame Symptoms. 
ul) 14. Whence we may conclude that the Diſtemper will 14. Of be 
ſom: if de a quartan Fever, if the Portion of Blood which ſtag- Ages, 
ay. nates will take up three Days before it comes to Matu- ; 
hich W rity and be capable of running into the Heart along with 
mi. the reſt of the Blood. If it takes up bur two Days, it 
will be a tertian Fever; and if ir continually runs then it 
the W will be a continued Fever: And laſtly, it is a continued Fever 
Ob. uh Increaſe, when the corrupted Matter has ſo vitiated 
is 1 the Blood, that it has not Time, betwixt the laſt Drop of 
On; the preceeding corrupted Matter coming out of the Heart, 

and the firſt Drop of new Matter collected again, run- 
be. ning into it; to purify it ſelf; For then, there is an Op- 
o“ portunity for the corrupted Matter, which is very much 
of diſpoſed to inflame, to go in great Quantity to the Heart, 
and + ſo conſequently to cauſe a more violent Heat. 
cc 15. And this is confirmed from hence; that this Mat- 15. A e- 
ider which we have compared to green Wood, muſt firſt n f 
pi. cool the. Blood a little, before it ſelf can be rarifed and a Fever 
me heated beyond what the Blood uſually is; And thus, the with i 
vole WY firſt Time that it paſſes through the Heart, it cauſes ſome 
ul little Shivering, and ſome Dilpolitions to {leep, ſuch es 
#0 Yawnings : 


8 


ſelf, if is does not appear to agree with 
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Vanings and Drowſineſs, which precede the Increaſe of 


the Fever. | | 1 

It is impoſſible to exhauſt this whole Subject. The 
humane Body is ſo wonderfuily framed; that the leaſt 
Part of it will take up a Man's whole Life to underſtand 
it thoroughly: But becauſe it is very dangerous to be miſ- 
taken in fo important a Matter, upon which one's Life 


many Times depends, and to reaſon and argue upon falſe 


Principles, (as we ſes is perpetually done every Day;) and 


| becauſe, we have but juſt begun to undeceive ourſelves 


in an infinite Number of Things, which we blindly re- 
ceived from the Ancients as true; we muſt wait, till we 
can get more Knowledge, from the riments which 
1o many learned Gentlemen of the famous Academy 
are continually making with ſo good Succeſs: Thar b 
following the Light and purſuing the Diſcoveries of theſe 


great Genius's and firſt Maſters of Science, we may with 


more Aſſurance ſpeak concerning ſo nice and important a 


Subject; of which what we do already know, as little 


as it is, plainly ſhows us, that whole Schools have been 


deceived for many Ages, in eſtabliſhing their Maxims and 


Decrecs, the very Foundation of which is falſe. Where- 


fore, when theſe Gentlemen ſhall be pleaſed to commu- 
nicate to the Publick, what they have by their Labour 
and Care diſcovered; I hope they will permit me to 


make Uſe of their Diſcoveries, and to look upon them as 
belonging to me, in the Uſe, and Application which I ex- 
pect one Day to make of them; not by cenſuring what 
they intended for Inſtruction, but that I may correct my 

„if 1 the Principles 
which I have laid down, or elſe that I may be the more 


ſtrongly confirmed in the Truth of them. 
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